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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


THE CONTROVERSY BETWEEN MATERIAL- 
ISM AND VITALISM: CAN IT BE ENDED?* 

In order that this discussion may be 
profitable, it must rest on an unequivocal 
meaning of some sort for the words ‘‘ma- 
terialism’’ and ‘‘vitalism.’’ It will, of 
course, be impossible to give definitions 
that will be altogether satisfactory to 
everybody, perhaps to anybody, even the 
writer. Every one may, however, be 
counted on to accept some definition as a 
basis of the discussion, if he thinks the 
question raised is worth discussing at all. 

Since my main desire is in behalf of 
clear thinking and remunerative work in 
biology to-day, my effort at defining the 
terms will specially regard present tenden- 
cies and methods in our science rather than 
lexicographical authority and_ historical 
usage; though the historical aspect must 
not be wholly ignored. 

By materialism I shall mean the belief 
that all biological phenomena may be com- 
pletely explained by referring them to the 
material elements of which organisms are 
composed. The term ‘‘mechanism’’ as 
used to-day, not in practical zoology, but 
in philosophical biology is, I think, exactly 
synonymous with materialism. At any 
rate, I shall consider such to be the case. 

It is less easy to formulate a definition 
of vitalism. I understand the term to 
mean the belief that organic phenomena 
ean not be fully explained by referring 
them to the material elements of which 
organisms are composed, but that some- 


1 Address of the vice-president and chairman of 
Section F—Zoology. 
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thing not really belonging to the natural 
order, either explicit or implicit, is present 
in living things. The essence of the con- 
ception, whatever be its variety or form of 
statement, is that something absolutely new 
and novel came into the world when living 
beings came, and that this came as a spe- 
cial force, or principle, or factor—any- 
thing you have a mind to eall it, so long 
as it is not material. A further essential 
to the conception is that this new thing is 
elemental, protean, once-for-all. It is not 
exactly the life itself of the organism. It 
is rather the informing, underpinning, 
ultimate motor, of life. : 

So far as a general discussion like this is 
concerned, there is no advantage in taking 
cognizance of a neo- or rejuvenated vital- 
ism, beyond noting that the efforts in con- 
formity with the modern demand for rigor- 
ous analysis is to limit, or locate this extra 
somewhat more definitely in, or among, the 
material substrata of organisms. 

So much for definitions. I said a mo- 
ment ago that the historical aspect of the 
subject must not be wholly ignored. ll, 
however, that seems incumbent upon us in 
this quarter is to remind ourselves that the 
term materialism has cut a considerable 
figure in the philosophies of the schools, 
while the term ‘‘vitalism’’ has not. Fur- 
ther, to most traditional and vocational 
philosophers materialism as defined is a 
very naive, almost childish conception: 
while its adversary, vitalism, has little or 
no standing among philosophers. Its es- 
sential interests are abundantly cared for 
by professionals under other captions. 
The significant thing for us in this treat- 
ment of materialism and vitalism by philos- 
ophy is the evidence it affords that neither 
materialism nor vitalism stand up well as 
philosophical conceptions, under the fire of 
rigorous logical analysis and a highly de- 
veloped dialectic. This circumstance can 
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not go unheeded by any careful biologist, 
for whatever may be his estimate of the 
worth of metaphysical systems, he can not 
fail to recognize that every trained meta- 
physician carries a blade of analysis, and 
of offense and defense in intellectual en- 
counter, that may well elicit the admira- 
tion and be the dismay of any ordinary 
man of science. 

Now this slighting by formal philosophy 
of conceptions that biology makes much of 
when it attempts to be philosophic, ought 
to cause biologists to wonder if perchance 
their philosophizing is less happy, less 
trustworthy, than their achievements in 
science proper. This leads to where I may 
give my categorical answer to the question 
taken as the subject of the paper: The con- 
troversy between materialism and vitalism 
would end forthwith could both concep- 
tions be recognized as only mile-stones 
along the road of progress; could they both 
be seen to contain truly living substance 
encapsuled by dead matter which must be 
left behind as crumpled exuvie when the 
next stage of advance is entered upon. 
The controversy will not cease but will con- 
tinue with increasing unfruitfulness so 
long as either side holds the truth it sees as 
absolute and all-sufficing. 

To bring the real inwardness of the case 
home with force I am going to state it in a 
way that will at first seem extreme and 
harsh: Materialism is a lineal descendant 
in rational process of the basis of magic of 
certain ancestors of ours who, though far 
cruder than we are, were no less earnest of 
desire and of effort to understand nature 
and get on well with her. Vitalism is sim- 
ilarly descended from the animism of still 
other ancestors, probably somewhat more 
recent and less crude, but no less earnest 
and sturdy than those with whom magic 
reigned. 

This theory of the origin of materialism 
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and vitalism will probably appear not only 
harsh but ridiculous at first sight. The 
idea, it will be said, that many of the very 
foremost biologists of this hour are kin- 
dred, doctrinally, to magicians and occul- 
tists, is too absurd to merit consideration. 
To those who would dispose of the idea in 
this summary fashion because of a certain 
sense of injustice or of hurt pride, I would 
earnestly put the question, Are we truly 
evolutionists or are we not? 

I am convineed that many of us, even 
biologists, who have never hesitated to ac- 
cept evolution, do not see and feel its 
mighty importance when it comes to hu- 
man traits that are particular and per- 
sonal. Biologists more perhaps than other 
class need the regenerating touch of Berg- 
son’s ‘‘L’Evolution Créatrice.’’ We need 
to recognize as we never have that evolu- 
tion means indeed something new coming 
on every moment; and that since the new 
grows out of the old it can be neither 
wholly different from nor wholly alike that 
from which it came. We need further to 
see the vital meaning of the extreme prob- 
ability in the light of myriad facts now 
constituting our biological knowledge that 
evolution is truly a universal principle; 
that is, that there is not a trait, physical or 
spiritual, of ours, that is wholly finished off 
and at a standstill. We are every one of 
us in every atom of our existence and at 
every instant on the move to some extent, 
up or down, forward or backward. 

Where did all our science—not merely 
as to its formulation but as to its physical 
and psychical substratum, come from? 
Only a few thousand years ago our race 
not only did not possess a great body of 
knowledge of the world, but it was not 
Scientific, as we now understand the term, 
either in mode of observing and thinking 
or in desire. Did our talent for science 


come to us as a gift from heaven, or has it 
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grown by slow degrees from hundreds of 
impulses and influences spread over thou- 
sands upon thousands of years and over 
many lands and seas? 

The theoretical answer to the question is 
on the lips of every one in an audience like 
this. Our talents came by the way of 
gradual growth, of evolution. Practically, 
though, we treat our knowledge much as 
did our forebears who believed their gifts 
came direct from heaven. Alongside this 
question let us ask another: What has be- 
come of all the mysticism, the fetishism, 
the magic, the animism, the divination, and 
the rest, so characteristic of every race and 
class of men outside of civilization? Is it 
reasonable, in the light of what we know 
about the course and laws of evolution to 
suppose that those psychical or other quali- 
ties that made our ancestors for generation 
after generation mystics should have left 
no trace in peoples under civilization ex- 
cepting in the comparatively few profes- 
sional mediums, clairvoyants and persons 
noted for their ignorance and superstition ? 
Could we reasonably expect any modern 
whatever to be wholly cut off from any 
trait that was universal and of simply tre- 
mendous import in all his early ancestors? 

I insist that there is a mighty vein of 
what makes mystics in the nature of every 
normal man and woman no matter how 
elevated a level of culture, of intellectual 
development he has reached. I insist fur- 
ther that we have not the slightest ground 
in facts at our command for supposing this 
element in man’s nature can be eradicated 
and leave him eivilized. The truth is that 
just so far as man feels or has sentiment, 
imagination, fancy, at all, by just so much 
is he mystically inclined. It is his intel- 
lect, his reason, alone that saves him from 
being a mystic indeed; and just as sure as 
any element of pure fancifulness gets into 
the essentials of a scientific, that is gen- 
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uinely rational, doctrine, that doctrine de- 
parts at once from the way of science and 
journeys on the way of mysticism and oc- 
eultism. 

This means, brought down to specific 
application, that search to-day after the 
‘‘oerm of life’’ in the sense in which this 
phrase has leaked out of biological labora- 
tories and got into the popular mind is 
mystical no less certainly than was search 
after the philosopher’s stone. It means 
that a certain heavily veiled hope being 
held out in certain biological quarters of 
the indefinite prolongation of life is the 
old search after the elixir of life and the 
fountain of perpetual youth, refined and 
modernized. It means that those biologists 
who by intense research on, and still in- 
tenser speculation about, a comparatively 
few ‘‘elements’’ and ‘‘substances’’ in the 
less well-known sections of the organic 
realm, seem to expect presently to find a 
hidden key that will unlock all or nearly 
all the mysteries of organic nature, are on 
the same quest with Dr. Faustus: the quest 
after ultimate knowledge and are doomed 
to failure and disappointment. 

In other words, the mighty tendency of 
the human mind to transcendental and 
mystical interpretations of the world which 
manifests itself among primitive peoples as 
fetishism, animism and magic ; among more 
advanced peoples as idolatry proper; and 
among nearly all of the most advanced 
peoples as the supernatural element in 
religion, persists in our physical science, 
particularly in our biology, as materialism 
and vitalism. 

Stating the problem in this broadly gen- 
eralized way commits us to a very large, 
difficult and important thesis. Obviously, 
to deal with more than a small fragment of 
it here is out of the question. In baldest 
essentials the truth can be stated thus: 
Materialism in common with magic consists 
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(a) in assuming the existence of material 
bodies to explain certain observed phenom- 
ena when such bodies do not in reality 
exist, or at least the existence of which is 
never proved observationally ; or (b) in as- 
suming that certain observed bodies possess 
qualities which explain phenomena when in 
reality no such qualities are possessed by 
the bodies, or at least are never observed 
directly. Vitalism in common with ani- 
mism consists in assuming the existence of 
non-material, essentially extra-corporeal 
forces or principles to explain phenomena 
when such forces or principles are never 
proved to exist. The sophisticated thinker 
and the untutored savage are alike in 
recognizing the mystery inherent in the 
universe; and they are further alike in 
their attempted explanations. 

Just the fact that the universe is per- 
petually in the throes of ‘‘ Creative Evolu- 
tion’’ makes this mystery all-pervasive and 
unending. It is of the very essence of a 
living world. The wise man takes due ac- 
count of this element of the incalculable, 
the unpredictable as a characteristic of the 
universe, particularly of animate nature; 
he is not driven thereby to despair of ever 
knowing anything, but on the other hand 
is preserved from the obsession of finding 
a ‘‘sufficient cause’’ for everything under 
the sun. He recognizes that the whole 
process is the one great, sufficient and final 
eause of all its phases, and with that con- 
viction puts an end to all futile search for 
‘‘ecomplete explanations’? and ‘‘absolute 
causes.’’ The proximal causes, the work- 


ings of the great process, are, however, of 


absorbing interest to him. And they are 
of interest down to the smallest detail; 
nothing is insignificant, negligible, just be- 
cause every minutest fragment is an inte- 
gral and therefore influential part of the 
whole. 

From this point of view, it can be readily 
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seen how futile is the attempt of material- 
ism to find the ‘‘cause’’ of life in any one 
set of material elements, and how equally 
futile is the attempt of vitalism to find the 
significance of the whole in some intangible 
‘‘foree.’’? Both fail to see that any set of 
processes taken as a whole and in its or- 
ganie relation to the rest of the universe is 
its own final and only adequate explana- 
tion. Each attributes to natural objects 
qualities which no single object or set of 
objects possesses—qualities which afford a 
complete ‘‘explanation’’ of another object. 
Both attempt to explain everything in 
terms of ‘‘something else,’’ and this in 
essence amounts to a denial of the reality 
of the organic beings which we actually 


see and deal with. 
Wm. E. RITTER 


La CAL. 


INVESTIGATIONS OF THE CARNEGIE 
INSTITUTION 

Work in the ten specially organized de- 
partments of research in the institution 
has gone forward during the year with in- 
creasing vigor and with increasing pro- 
ductivity. All of these novel establish- 
ments may be said to have now passed the 
preliminary stages of organization, equip- 
ment and tentative experience, so that 
henceforth their efforts and resources may 
be still more effectively directed and ap- 
plied. Most of the departments have been 
strengthened during the year by additions 
to the staffs of investigators and by acces- 
sions to equipment and other facilities, 
some of which latter have come through 
the generosity of friends, who have thus 
shown their appreciation of departmental 
researches. 

But while the existing status of depart- 
mental affairs is in general highly satisfac- 
tory, it appears essential to again call 
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attention to the fact that with present in- 
come and current economic conditions no 
further expansion of departmental appro- 
priations can be expected. It may be 
necessary, on the contrary, to curtail re- 
search in the departments in order to 
keep the aggregate expense of the institu- 
tion within income. It need not follow, 
however, that this prospective diminution 
in financial outlay will cause a correspond- 
ing diminution of productivity, for work 
of investigation, like work along other 
novel lines, is usually most costly in the 
preliminary stages. 

Referring to the current ‘‘Year Book’’ 
for interesting and instructive details in 
the reports of the directors of departments, 
some of the salient features of their activ- 
ities are summarized in the following para- 
graphs. 

It is a maximum in the pursuit of phys- 
ical science to proceed from the simpler to 
the more complex in any attempt to dis- 
cover the relation among observed facts. 
In accordance with this maxim, the head- 
quarters of the Department of Botanical 
Research are located in a desert area where 
the facts of plant life are exhibited, in 
general, in their simplest, though often 
extreme and highly specialized, relations. 
But even under these favorable conditions 
plant life presents problems whose solu- 
tion requires aid from many sciences other 
than those which are commonly held to 
make up biology, and especially from 
chemistry, physics and meteorology. Thus 
the researches of this department call for 
much collaboration and for a wide range of 
observation, experiment and determinate 
analysis. 

During the year the director of the de- 
partment has continued his investigations 
on the water-balance of succulent plants, 
on the conditions of vegetable parasitism, 
on the variability in plant species induced 
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by chemical treatment of their seeds, and 
on the influences of climate on plant organ- 
isms. In collaboration with Professor 
Ellsworth Huntington, research associate 
of the department during a portion of the 
year, the director has begun a general 
climatological study of the region about 
Tueson, giving special attention to the fac- 
tors and effects of the Santa Cruz and 
Asuncion river systems. 

Dr. Cannon, of the permanent depart- 
mental staff, has given attention especially 
to his elaborate investigation of the root 
systems and habits of desert plants. For 
the purpose of extending the range of his 
studies in this fundamental subject he vis- 
ited the Sahara Desert and will spend most 
of the year in that advantageous field for 
both comparative and direct observations. 
Some of the more important conclusions 
already established in respect to this in- 
quiry are set forth in the director’s current 
report. 

Dr. Shreve, also of the permanent staff 
of the department, while occupied with the 
more general problem of the relation of 
plants to climate in the United States, has 
also carried on special investigations of the 
vital statistics of plants in the vicinity of 
the Desert Laboratory ; of the vegetation in 
the Santa Catalina Mountains, and of the 
physiological characteristics of the lace- 
fern family of plants. In the first of these 
researches he has been aided by the collab- 
oration of Dr. Livingston, who resigned 
from the staff of the department a year ago 
to accept a professorship in Johns Hop- 
kins University. 

Observations on the phenomena pre- 
sented in the drying up of Salton Sea, and 
especially on the influx of vegetation over 
the bared strands and islands of this slowly 
retreating body of water, have been con- 
tinued during the year. In this work a 
series of soil analyses of the strands has 
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been secured through the cooperation of 
Mr. E. E. Free, of the Bureau of Soils of 
the U. S. Department of Agriculture. 

Publications by members of the depart- 
ment issued during the year are shown in 
the list on pages 32-33 and in the bibliog- 
raphy of the ‘‘Year Book.’’ Others in 
press are Nos. 131, 139, 141. One of these, 
No. 139, on the guayule, a desert rubber- 
producing plant of considerable economic 
importance, is the work of Professor Fran- 
cis E. Lloyd, formerly a resident associate 
of the department, but now a member of 
the faculty of Alabama Polytechnic Insti- 
tute. 

So many converging lines of fruitful re- 
search are now being pursued by this de- 
partment that it is difficult to summarize 
fitly its current progress. This duty must 
be accorded, in fact, as in all other cases, 
to the director of the department con- 
cerned, in his annual reports and in his 
more detailed publications. From the ab- 
stract scientific point of view the most in- 
teresting feature of this work is found in 
the introduction of statistical and other 
quantitative methods, whereby biology is 
now passing from the first to the next 
higher stage in the development of a sci- 
ence. From the more popular points of 
view the work in question is of special in- 
terest by reason of its bearing on the eco- 
nomics of plant and animal breeding and 
by reason of the light it is certain to shed 
on the laws of human heredity. 

So large and so intricate a field of work 
ealls for varied objects and subjects of ex- 
perimentation and for the resources of 
many collateral sciences. Thus, studies of 
heredity have developed the necessity of 
certain investigations in physiological 
chemistry, and a small equipment for this 
purpose has been fitted up in a room of the 
main laboratory building and put in charge 
of Dr. R. A. Gortner. Similarly, for 
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studies of the changes which organisms 
undergo in dark caves and in deep waters, 
an artificial eave has been added to the 
basement of the laboratory, and the work 
of experimentation by means of this ad- 
junct has been assigned to Dr. A. M. 
Banta, whose early investigations in this 
line were printed by the institution some 
years ago in Publication No. 67. 

In order to meet the increasing needs of 
the department for land for the cultivation 
of plants and the breeding of animals, the 
institution purchased in January, 1910, a 
tract of 21 acres of very desirable land 
lying about a mile east of the laboratory. 
It may be noted also that Goose Island, in 
Long Island Sound, acquired for the de- 
partment a year ago, has already been put 
to good use in experiments on plants and 
animals in a state of isolation. 

It is a source of pleasure to record that 
two friends of the department have shown 
their appreciation of the director’s enter- 
prise by gifts which will greatly aid him in 
the prosecution of his work: one has sup- 
plied a wharf and a shelter house on Goose 
Island; the other has furnished funds es- 
sential to establish, near to but independ- 
ently of the laboratory, an office for the 
collection and interpretation, under the 
direction of Dr. Davenport, of data bear- 
ing on human heredity... . 

The principal steps which have been 
necessary and in large degree preliminary 
in the development of the work of the 
geophysical laboratory are recounted with 
instructive particularity by the director in 
his report for the current year. They are 
the steps required to pass from a merely 
descriptive knowledge of rock formation to 
a knowledge based on definite measure- 
ments. Briefly stated, these steps are four 
in number, namely: provision for correct 
temperature determinations over the entire 
range involved in the processes of rock for- 
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mation; provision for like determinations 
of the chemical reactions of these processes ; 
provision for precise microscopic, optical 
and erystallographic measurements, and 
provision for the quantitative applications 
of high pressures to rock masses and rock 
constituents. 

In supplying the desiderata just indi- 
eated for its own special work, the labora- 
tory has already achieved results of prime 
importance also to many other fields of 
physical and chemical science. Thus, two 
contributions of great import to general 
physies and chemistry have been brought 
out during the past year. The first of 
these is a determinate extension of the 
scale of temperature measures from about 
300° C. to about 1,600° C. This is a fitting 
supplement to the classic work on thermom- 
etry begun more than thirty years ago 
under the auspices of the International 
Bureau of Weights and Measures. It must 
take rank, in fact, with the fundamental 
advances in the technique of thermometry. 
The other contribution is a determination 
of the system of compounds which may 
arise in combinations of the three most im- 
portant oxides entering into the composi- 
tion of rocks, namely, silica, lime and 
alumina. This system is of special eco- 
nomic interest, since it includes, among 
many other compounds, the hitherto much 
studied but baffling Portland cement. The 
complexity of the investigations required 
to analyze this system is indicated by the 
facts that it involves the interaction of 
fourteen minerals and the formation of 
sixteen ternary eutectics, or substances 
whose melting-points are lower than those 
of the primary constituents. 

Many other important investigations are 
outlined in the director’s report and the 
productivity of the laboratory may be in- 
ferred from his citation and review of 
twenty-five publications emanating from 
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the staff during the year. It is of interest 
to note in this connection that researches 
from the laboratory find ready access for 
prompt publication through current jour- 
nals both at home and abroad. Many of 
these papers have already been published 
in German as well as in English and ar- 
rangements have been made during the 
year to maintain this doubly effective mode 
of publication. 

Six years ago, when the duties of the 
presidency were assumed by the writer, he 
deemed it desirable to visit at the earliest 
opportunity all individuals pursuing re- 
searches under the auspices of the institu- 
tion. It soon developed, however, that a 
speedy accomplishment of this task would 
prove quite impracticable, and it became 
essential to adopt a much more restricted 
program of activities in this direction. 
Thus, while nearly all other departmental 
establishments of the institution have been 
visited by the president prior to the past 
year, his first visit to the Tortugas Labora- 
tory was not made until June, 1910. Hav- 
ing already entertained very favorable, 
but somewhat indefinite, opinions concern- 
ing the wisdom of the choice of this locality 
for a marine laboratory, it is fitting to 
state that the extraordinary biological re- 


sources and the salubrity of the summer 


climate of the Tortugas group are so evi- 
dent as to rouse the enthusiasm of any 
interested observer. As pointed out by the 
director of the laboratory, the isolation 
even of these islands furnishes important 
advantages to the investigator. In brief, 
the favorable impressions gained during 
the first visit in respect to the locality and 
in respect to the scientific spirit and possi- 
bilities of the establishment are only tem- 
pered by the present incapacity of the 
institution to give more liberal financial 
support to this department of work. 

Two emergencies seriously affecting the 
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department and calling for prompt action 
have arisen during the year. One is due 
partly to the gradual abandonment by the 
United States navy of the supply depot 
and wireless station at Tortugas, thus 
rendering communication between Key 
West and the laboratory less certain and 
frequent than hitherto. The curtailment 
of this source of aid generously extended 
by the navy to the laboratory during the 
past six years has forced upon the de- 
partment the necessity of providing better 
independent transportation than that af- 
forded by its best boat, the Physalia. One 
object, therefore, of the visit above re- 
ferred to was to consider with the director 
the best way to meet this urgent need. <Ac- 
cordingly plans and specifications for a 
70-foot twin-screw boat were prepared dur- 
ing the summer; and on authorization by 
the executive committee, at its meeting of 
October 18, 1910, a contract for the con- 
struction of this proposed vessel was let 
October 31, 1910, to the Miami Yacht and 
Machine Co., of Miami, Fla., with the ex- 
pectation that the contract will be com- 
pleted July next. 

The other emergency arises from the 
damage to the laboratory caused by the 
hurricane of October 14-18, 1910. The 
extent of this damage is not definitely 
known at the present writing, but steps 
have been taken to get trustworthy details 
at the earliest practicable date, so that 
estimates of the expense required to re- 
store the building may be ready for sub- 
mission to the board of trustees before their 
next meeting in December. 

It is gratifying to note that the oppor- 
tunities afforded for intensive research by 
the laboratory are so highly appreciated 
that applications for its privileges are al- 
ready more numerous than can be granted. 
Each year since its establishment additions 
have been made to its equipment and the 
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director hopes that with some minor addi- 
tions quarters may be found for fifteen or 
more investigators every summer. During 
the past season twelve associates, one col- 
lector and one artist illustrator, in addi- 
tion to the director, carried on work at the 
laboratory. Of the investigators, nine re- 
turned to continue work begun in pre- 
vious years, while two of the other three 
expect to return in 1911. Many re- 
searches are in progress, therefore, as may 
be seen by reference to the full reports of 
the director and his associates in the cur- 
rent ‘‘Year Book.’’ 

Of the publications of the department 
during the year, special attention should 
be called to the comprehensive monograph 
in three quarto volumes by Dr. Mayer, on 
““The Meduse of the World,’’ issued as 
Publication No. 109 of the institution. 
Two other volumes, Publications Nos. 132 
and 133, containing short papers from the 
director and associates of the laboratory, 
are now passing through the press. 

Capital progress has been made during 
the year in the large and exacting under- 
taking which this department has so suc- 
cessfully started. Work at the observatory 
in Argentina has gone forward at an un- 
precedented rate and with such a degree of 
thoroughness and completeness as to give 
assurances that this part of the enterprise 
will be completed within the next year. 
Great credit is properly assigned by the 
director to the zeal and the industry shown 
by the resident staff of the observatory in 
thus completing, within so short a time and 
without lowering the highest standards of 
precision, an unparalleled amount of ob- 
servational work. The general success of 
this enterprise affords a forcible illustra- 
tion of the superior effectiveness of a de- 
partment of research which may proceed 
with its work intensively in accordance 
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with carefully prearranged plans and 
organization of effort. 

While the supplementary observations of 
the positions of the stars are going forward 
in the southern hemisphere, arrangements 
for the final computations of these posi- 
tions are proceeding at the Dudley Observ- 
atory; for the formidable task of observa- 
tion must be followed by a still more 
formidable task of computation. Prelim- 
inary to the grand eatalogue of stellar 
positions projected by the department, 
there has been issued by the institution 
during the past year, as Publication No. 
115, a catalogue of 6,188 stars for the epoch 
1900. This has already assumed first rank 
among catalogues of precision and the de- 
mand for it indicates that a second edition 
may be ealled for before the larger cata- 
logue is completed. In response to a de- 
mand from other astronomers and in view 
of the needs of his own work, the director 
has published also, through the Dudley 
Observatory, a ‘‘List of 1059 standard 
stars for 1910.”’ 

Although this laboratory has been occu- 
pied less than two years and is not yet 
fully equipped, it has already produced 
contributions of fundamental importance 
to our knowledge of the chemistry, phys- 
ies, physiology and pathology of nutrition. 
Its experience, like that of all the labora- 
tories of the institution, affords an im- 
pressive demonstration of the productivity 
attainable by concentrated effort along 
determinate lines of research. Construc- 
tion and ‘installation of additional equip- 
ment, the prosecution of investigations, 
and the publication of results have gone 
forward simultaneously during the year. 

One new calorimeter has been completed, 
another partly constructed, and various 
auxiliary apparatus for use with these and 
the earlier equipments have been supplied. 
Similarly, respiration apparatus for men, 
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respiration apparatus for dogs, and many 
improvements in the calorimeter section 
of the laboratory have been made. Several 
pieces of apparatus have been acquired 
also by purchase abroad, and the efficiency 
of the machine shop has been improved by 
the addition of a precision lathe. 

The investigations under way at the lab- 
oratory and outlined in the director’s re- 
port are too numerous and too technical to 
permit further abstract or paraphrase. It 
may suffice here, therefore, to cite one of the 
most important of these investigations in 
which decided progress has already been 
made, but which may yet require many 
years to complete, namely, the nature and 
meaning of metabolism in diabetes. In the 
researches on this recondite problem the 
director has thus far had the good fortune 
to enlist the active cooperation of Dr. 
Elliott P. Joslin, through whose aid espe- 
cially it has been possible to use the labora- 
tory’s apparatus in detailed observations 
and measurements of a number of diabetic 
patients during the past two years. 

The preliminary results of the research 
just referred to were regarded as so im- 
portant as to justify prompt public an- 
nouncement, and they have accordingly 
been printed during the year in Publica- 
tion No. 136. Interest in the laboratory 
and its work is now so widespread that 
another volume, describing in detail the 
respiration calorimeters and their applica- 
tions, by the director and Mr. Thorne M. 
Carpenter, has been issued as Publication 
No. 123. Many shorter publications from 


_ members of the research staff have ap- 


peared during the year in current journals 
and in the proceedings of learned societies. 

The rapid growth in equipment and 
facilities and the equally rapid progress in 
the production of capital results from the 
researches at this observatory are at once 
sources of surprise and gratification to the 
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astronomical world. Work during the past 
year has gone on with little diminution of 
vigor, although illness of the director has 
forced him to relinquish his activities for 
a considerable portion of the time. He has 
recently gone abroad for a season and the 
departmental report for the past year has 
been prepared by Mr. Walter S. Adams, 
now acting director of the observatory. 

The work of this establishment is now so 
extensive and so varied that it is somewhat 
difficult to summarize even in its salient as- 
pects. In addition to the observatory 
proper, with its four principal telescopes 
and much auxiliary equipment on Mount 
Wilson, there are the physical laboratory 
and the instrument shops at Pasadena, 
along with special divisions devoted to 
the work of computations and construc- 
tion respectively. To become conversant, 
therefore, with the complexity of activities 
of this department, one must read the 
somewhat lengthy but relatively condensed 
annual reports of the director. 

By way of equipment several large 
pieces of apparatus for the new tower 
telescope, for the 60-inch telescope, and for 
the 100-inch grinding machine have been 
made at the shops. The towers for the new 
150-foot tower telescope, begun a year ago, 
are now finished along with the well, 75 
feet deep in the rock below, which forms a 
part of the telescope tube of this novel in- 
strument, now essentially complete except 
for its spectroscopic attachments still under 
construction at the shops. Some prelimi- 
nary trials made recently with this instru- 
ment indicate that it will fulfil the san- 
guine expectations entertained in respect 
to its capacity. 

At the time of the annual meeting of the 
board of trustees a year ago ‘‘The Monas- 
tery,’’ a wooden building on Mount Wil- 
son supplying quarters for the resident 
members of the observatory staff, was com- 
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pletely destroyed, along with a consider- 
able number of books and other valuable 
property, by fire. This building has been 
replaced during the year in somewhat en- 
larged form by a reinforced concrete 
structure. 

Progress has been made during the year 
in the details of designs for the proposed 
100-inch or ‘‘ Hooker’’ telescope, for which 
Mr. J. D. Hooker, of Los Angeles, made a 
substantial gift to the observatory some 
years ago. This work has been in charge 
of Professor Ritchey, whose construction 
of the 60-inch reflector has proved so 
signally successful. After repeated trials 
and failures to make a satisfactory disk the 
contracting firm at St. Gobain, France, 
have quite recently renewed the hope that 
a disk they now have annealing may meet 
the exacting requirements set by the as- 
tronomers. 

Allusion has already been made in an 
earlier part of this report to the meeting of 
the International Union for Cooperation 
in Solar Research held at the observatory 
during the week of August 29 to Septem- 
ber 4 of the current year. An outline of 
the proceedings of this meeting, which was 
of peculiar interest to the observatory 
staff, is given by the acting director at the 
end of his report. In spite of the difficul- 
ties of access to the observatory site, this 
meeting was regarded as the most impor- 
tant held by the union. Opportunities 
were afforded the visiting astronomers and 
physicists to inspect the entire establish- 
ment and to test especially the efficiency of 
the telescopic apparatus. Their apprecia- 
tion of these opportunities and of the 
optical perfection of the telescopes, partic- 
ularly of the 60-inch equatorial reflector, 
is a source of keen encouragement to the 
observatory staff. 

Attention is invited to the interasting 
account given in the departmental report 
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of the numerous investigations now under 
way at the observatory and in the phys- 
ical laboratory at Pasadena. They are so 
effectively summarized in this report that 
any restatement appears superfluous. 

No department of research in the insti- 
tution is conducting work which is at once 
so obviously practical and so obviously 
theoretical as the work of the department 
of terrestrial magnetism. Every one ac- 
quainted with the daily use of the compass 
in exploration, in surveying, and in navi- 
gation recognizes the practical utility of a 
magnetic survey of the earth. But those 
who recognize that any utilitarian results. 
may come from a deeper knowledge of the 
earth’s magnetism and its cosmic connec- 
tions are at present very limited in num- 
ber. Nevertheless, the history of science 
warrants a confident expectation that the 
latter results will ultimately prove to be of 
much greater value than the former. 

The more striking events of the year in 
this department refer naturally to the non- 
magnetic ship Carnegie, which was off on . 
her first cruise at the close of the previous 
fiseal year. She was then at Falmouth, 
England, where her determinations of the 
magnetic elements were compared with in- 
dependent determinations made at the 
permanent magnetic observatory of that 
port. She proceeded thence, November 9, 
1909, to Funchal, Madeira; thence to Ham- 
ilton, Bermuda; and thence, under tem- 
pestuous conditions which proved her sea- 
worthiness, to Brooklyn, N. Y., where she 
arrived February 17, 1910. Here she had 
her copper sheathing applied by the con- 
structors, as required by their contract, 
and was overhauled and refitted for a three 
years’ circumnavigation cruise. It is a 
pleasant duty to report that in all essen- 
tial respects this vessel has proved more 
effective than was anticipated. It has been 
demonstrated that even in rough weather 
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the three magnetic elements (declination, 
dip and intensity) may be determined with 
a precision little short of that attainable in 
a fixed observatory. Thus she was able to 
discover on her first cruise errors of unex- 
pected magnitude in the best sailing charts 
of the north Atlantic, and she is certain to 
attain at least an equal degree of precision 
in all future ocean work. By crossings of 
her own tracks and by connections at all 
available ports having magnetic observa- 
tories it will be practicable to exclude the 
possibilities of any important errors in this 
work. 

Similarly satisfactory progress has been 
made also in the land work of the depart- 
ment during the year. The expedition in 
Africa, from the Cape to Cairo, under- 
taken by Dr. Beattie and Professor Morri- 
son as temporary associates, was completed 
early in the year, a total of 348 stations 
having been occupied. Mr. Pearson, field 
observer of the department, continued 
work in Turkey in the early part of the 
year until relieved by Mr. Sligh, who ex- 
tended the work to Palestine, Syria, 
Arabia, Mesopotamia and the islands of 
Rhodes and Cyprus. Up to the end of 
July of this year these two observers had 
occupied a total of 47 stations. Another 
observer, Mr. Stewart, left Washington 
early in June to begin extensive work in 
South America, proceeding in the launch 
El Imdén, provided especially for work 
along the Amazon and its tributaries. Ad- 
ditional observations are reported also 
from Canada and from various European 
countries in which initial determinations or 
instrumental comparisons have been made. 

The office work of the department has 
gone forward with corresponding produc- 
tivity, the large volume of computations 
required being kept closely up-to-date. 
The preparation for collective publication 
of data obtained by the department on 


[N.S. Vou. XXXTIT. No, 847 


land and on sea is now well advanced, al- 
though many of these data have been al- 
ready furnished for use by hydrographic 
offices and other national and international 
bureaus. Much critical attention must be 
devoted by the office staff to the inspection 
and perfection of instruments and auxil- 
iary appliances. By the aid of a skilled 
mechanician and a shop now attached to 
the department it has been practicable to 
attain a degree of instrumental perfection 
and a degree of economy in cost not 
hitherto equalled in this kind of work. 

About fifty research associates have ecar- 
ried on investigations under the auspices 
of the institution during the past year, 
either by aid of grants made directly to 
the individuals concerned, or by aid of 
grants made to organizations like the 
American Schools at Athens and Rome, or 
by cooperation with our departments of 
research. In general, each of these asso- 
ciates has been in collaboration with one or 
more colleagues or assistants, so that the 
total of those contributing to this work has 
been upwards of one hundred investigators. 
The range of their investigations embraces 
sixteen distinct fields of research, namely: 
archeology, astronomy, botany, chemistry, 
geology, geophysics, literature, mathe- 
matics, metallurgy, meteorology, paleontol- 
ogy, philology, physiology, political sci- 
ence, terrestrial magnetism and zoology. 
Reference must be made, therefore, to the 
reports of individual investigators and to 
the general bibliography, to be found in 
the current ‘‘Year Book,’’ for a fuller ac- 
count of the fruitful activities in this 
branch of the institution’s work. It should 
be observed, however, that existing and 
prospective economic conditions, elsewhere 
referred to in this report, will probably 
require curtailment in this branch of work 
in the near future. 
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CHARLES HUGH SHAW 


Tue subject of this sketch was born near 
Delaware, Ohio, July 14, 1875. He was edu- 
eated in the public schools of Delaware 
County and city and in Ohio Wesleyan Uni- 
versity located hard by. He received the de- 
gree of Ph.D. from the University of Penn- 
sylvania in June, 1900, at the age of twenty- 
five. 

Shaw very early exhibited a strong leaning 
to the natural sciences and while still in the 
publie school he became thoroughly acquainted 
with the local flora. In college under the di- 
rection of Dr. E. G. Conklin, at that time 
professor of biology in Ohio Wesleyan, he was 
appointed an assistant charged with the col- 
lection and preservation of a complete her- 
barium of that flora. Under the inspiration 
of the same instructor he mastered the ele- 
ments of zoology, and became saturated with 
the principles of organic evolution. When Dr. 
Conklin was called to Northwestern Univer- 
sity his suecessor was a botanist and Shaw 
was employed to continue the instruction in 
zoology, which he did for two years with great 
credit to himself. 

Immediately after his graduation in 1897, 
he took up the advanced study of botany at 
Pennsylvania under Professor J. M. Macfar- 
lane, whom he had met the previous summer 
at Woods Hole. While carrying on his gradu- 
ate studies and for several years thereafter he 
gave instruction in biology at Temple College. 
The year he received his doctorate he ac- 
cepted a place also in the faculty of the Medi- 
co-Chirurgical College of Philadelphia. Here 
he was promoted through the various ranks 
and became full professor of botany in 1907. 
Resigning his place in Temple College in 1903, 
he became professor of biology at Ursinus 
College near Philadelphia, and continued to 
hold the two positions, that at the Medical 
College and at Ursinus, for four years. Upon 
attaining full rank at the Medical College he 
gave up the work at Ursinus, and just a few 
months before his death he resigned at the 
Medico-Chirurgical to accept an assistant 
professorship in plant physiology at the Uni- 
versity of Pennsylvania. 
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Dr. Shaw was a field botanist of the first 
rank. He had collected and studied plants 
over many parts of the virgin land of the 
United States, Canada and Europe. The 
summer of 1899 he spent with Goebel in 
Munich and the summer of 1906 with Flahaut 
in Marseilles. The summers of 1904, 705, ’07, 
08, 09 and 710 he conducted botanical excur- 
sions to the Selkirks and Canadian Rockies, 
and it was while on the last of these that he 
met his death by drowning in Kinbasket Lake, 
B. C., July 30, 1910. 

Shaw’s broad grasp of botanical science is 
indicated by the following diverse titles among 
his published studies: “ Cleistogamy in Poly- 
gala,” “Embryology of the Papaveracer,” 
“ Development of Vegetation in Morainal De- 
pressions,” “ The Causes of the Timber Line,” 
ete. During recent years his interest centered 
more and more in ecological and physiological 
problems, and at the time of his death he was 
engaged on some fundamental investigations 
bearing on the influence of climate and of dif- 
ferent light waves on plants. He left a large 
number of instrument readings on the rate of 
evaporation, temperature, humidity and inso- 
lation obtained at widely different altitudes 
and exposures in the Selkirks which doubtless 
will be given to science in due time. 

While he was an original and clear thinker 
on scientific problems, Shaw was even more 
successful as a teacher. Professor George 
Palmer a few years ago emphasized four es- 
sential qualities of the successful teacher: (1) 
knowledge; (2) vicariousness, 7. e., the ability 
to take the point of view of the student, (3) 
clear exposition and (4) enthusiasm or the 
ability to inspire. I have often thought of 
Dr. Shaw as embodying these four qualities 
in a very high degree. His knowledge was not 
encyclopedic, but was broad and fundamental. 
He cared not for the out-of-the-way facts, but 
rejoiced in the large principles of his science. 
It was for this reason that he advocated the 
choice in elementary teaching of only such 
topics as would rouse the student to make 
original observations and to draw independent 
conclusions. His views on this principle in 
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teaching were presented in Sctence under date 
of September 11, 1908. 

Shaw’s ability to see a subject from the stu- 
dent’s standpoint was a natural consequence 
of a sympathetic nature, a youthful and 
buoyant spirit and his simple-mindedness. 
There 1s nothing subtle about his mind and 
nothing . overt about his nature. He was the 
soul of candor. 

Clear exposition depends necessarily upon 
a clear grasp of a subject in the essentials. It 
depends also on sharpness of memory pictures 
and upon strong language powers. In all 
these Shaw excelled. Facts seemed to fall 
into his mind in their proper relationship al- 
most without effort on his part. The knitted 
brow was not a characteristic of his face. Ef- 
fort to clear up a thought was evinced rather 
by a wide-open movement of the eyes as if 
merely to take in all the elements of a situa- 
tion and the answer was given immediately 
all were included. His memory for names and 
for essential facts was almost unfailing. The 
only fault in Shaw’s exposition came on the 
expressive side. He gave the impression often 
of hesitation when the real trouble was not 
lack of a word, but lack of his own word. He 
was not content with the usual mode of ex- 
pressing a thought. The truth to him was so 
engaging that it always seemed to require a 
special search for a word good enough to give 
it utterance. However, this fault, if fault it 
may be called, was seldom a hindrance. There 
was a certain clarity of thought in his very 
manner and his obvious sincerity won instant 
attention. He became quite a favorite in 
many places about Philadelphia as a popular 
lecturer. 

Shaw’s emotional side was as strong as his 
intellect. Truth for him was not merely the 
solution of a puzzle, nor merely beautiful, it 
was a sort of blessing. He cared most for 
that knowledge which had meaning for the 
largest life of the human spirit; but that 
meaning for him could not be expressed by 
any dogma; he must find it for himself. It 
was this quality—this deep appreciation of 
truth—that made his teaching inspiring. His 
class room was popular because through his 
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clear vision his students got a new insight 
into nature, the universe, themselves. 

Few men have a stronger love of nature in 
all her moods than had Charles Shaw. Since 
the age of nineteen, when first he saw the 
mountains he had spent some time almost 
every year among them. The Blue Mountains, 
Catskills, Adirondacks, White Mountains, Sel- 
kirks, Rockies, Alps he knew thoroughly. 
Nearly always he was accompanied by a party 
of students who learned to camp and to be 
content under the simplest of conditions—a 
shelter, a fire, a blanket. They acquired self- 
reliance and hardihood. They caught his love 
of life in the open. 

Large and strong of body, Shaw was large 
and strong in his personality. He and I were 
classmates in college, were post-graduate stu- 
dents together and had been intimate friends 
ever since. He was the cleanest man I ever 
knew, and was the best illustration I could 
give of the beatitude, “ Blessed are the pure 
in heart.” 

On Christmas day, 1901, Dr. Shaw was 
married to Miss Blanche Jackson at her home 
in Waterloo, Iowa. This union had the great- 
est influence in developing him to full, noble 
stature. Two most promising children are 
left with Mrs. Shaw. J. R. Mur 


THE UNIVERSITY OF ILLINOIS MOVE- 
MENT FOR A UNIVERSITY 
CONSTITUTION 


Tue first step toward carrying out the plan 
devised by President James of forming a con- 
stitution for the University of Illinois was 
taken on Monday evening, March 13, 1911. 

President James on that evening met with a 
committee of the senate consisting of fifteen 
members of the faculty and outlined to them 
what he conceived to be the situation, the 
underlying problems and the possibilities. 
After speaking of the organization of foreign 
universities, including those of England and 
Prussia, President James called the com- 
mittee’s attention to the changing and shift- 
ing conditions in the universities of the 
United States and particularly in the states 
immediately surrounding Ilinois. 
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In Iowa a new method of administration of 
the State University and other state schools 
was entered upon this last year. The boards 
of regents were abolished and the three state 
institutions are being governed by one board 
of education, the members of which are ap- 
pointed by the governor. In Kansas a similar 
law has just been passed and awaits only the 
signature of the governor to make it effective. 

If such radical changes are to be made it 
would seem wiser that they should come upon 
the initiative of the universities themselves 
rather than from politicians. At any rate it 
should be done only after a careful study of 
the whole situation. 

This senate committee at the University of 
Illinois is entering therefore upon an auspic- 
ious work. It is expected that it will be en- 
gaged at least one year before a report will be 
prepared. 

The members of the board of trustees of the 
university are much interested in this under- 
taking for they realize the need of a definition 
of their duties and powers and they will be 
only too glad to have a statement made of the 
relations of the board to the state government, 
on the one hand, and the relations of the board 
to the university, on the other hand. 

Four leading members of the board—Presi- 
dent William L. Abbott, Mr. Fred L. Hatch, 
for fifteen years a member of the board, Mrs. 
Mary E. Busey and Mrs. Laura B. Evans— 
were present at this initial meeting and gave 
it their hearty approval. 

The fifteen members of the senate com- 
mittee that is to carry on this important work 
during the coming year represent (either as 
graduates or as former instructors) some 
eighteen leading universities, three law 
schools, three technical schools, two col- 
leges, all in the United States and five 
foreign universities and technical colleges. 
The member$ of the committee are the 
following: Professor Henry Baldwin Ward, 
chairman, Professor Arthur N. Talbot, Pro- 
fessor Herbert W. Mumford, Assistant Pro- 
fessor James H. Pettit, Assistant Professor 
Henry L. Rietz, Professor Frederick Green, 
Professor Ernest R. Dewsnup, Professor 
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Julius Goebel, Mr. Charles H. Mills, di- 
rector of the School of Music, Mr. Phineas 
L. Windsor, librarian, Professor Boyd H. 
Bode, Associate Professor Wm. A. Oldfather, 
Professor Frederick M. Mann, Professor Ed- 
ward S. Thurston, Mr. Charles M. MecConn, 
secretary. 


SCIENTIFIC NOTES AND NEWS 


Dr. Henry Pickertne Bownpirtcn, professor 
of physiology at the Harvard Medical School 
for thirty-five years, eminent for his contribu- 
tions to this science, died on March 13, in his 
seventy-first year. 


Dr. WituiAmM H. Nicnots, president of the 
eighth International Congress of Applied 
Chemistry, was the guest of honor at a dinner 
tendered him by twenty-two members of the 
executive and sectional executive committees 
of that congress on March 7, at the Engineers’ 
Club, New York City. The occasion for this 
dinner was Dr. Nichols’ departure on an 
European trip. He will visit Italy, Austria, 
Germany, France, Belgium, Holland and 
England, and to the chemists of these coun- 
tries he will personally carry invitations to 
the congress. 


LIEUTENANT-CoLONEL Davin Prat, F.R.S..,. 
director of the Royal Botanic Gardens, Kew, 
has been elected a member of the Athenaeum 
Club. 


WE learn from Nature that Professor H. Ex 
Armstrong, F.R.S., has been nominated the 
delegate of the Royal Institution at the cele- 
bration of the centenary of the Royal Fred- 
erick University of Christiania, and Sir 
James Crichton-Browne, F.R.S., as delegate: 
at the celebration of the 500th anniversary of 
the University of St. Andrews. 


Proressor Josern P. Ipprvas recently de- 
livered two lectures before the geological de- 
partment of the Johns Hopkins University on 
“ Some Problems in Rock Classification.” 


Dr. H. E. Ives, of the research department. 
of the National Electric Lamp Association, 
delivered an illustrated lecture on “ Color 
Measurement” at a well-attended open meet- 
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ing of the Case Chapter of the Society of 
Sigma Xi, in the physics building of Case 
School of Applied Science, on the evening of 
February 23, 1911. 


Mr. M. N. Baker, editor of the Engineering 
News, gave a lecture on March 16, before the 
engineering school of the University of Ver- 
mont on “ The Engineer and the City.” 


Tue American Scenic and Historic Preser- 
vation Society in cooperation with the Ameri- 
can Museum of Natural History, arranged at 
the museum, on March 23, an illustrated lec- 
ture on “ The Physical History of the Grand 
Canyon District,” by Professor Douglas Wil- 
son Johnson, of Harvard University. 


Proressor G. W. Rircney, of the Solar Ob- 
servatory of the Carnegie Institution at 
Mount Wilson, will give a lecture on “ Celes- 
tial Photography,” at Harvard University, on 
March 28. The sixty-inch mirror of the ob- 
servatory is the work of Professor Ritchey’s 
hands, and the lecture will be illustrated by 
recent photographs taken with that instru- 
ment. 

Tue nineteenth “James Forrest” lecture 
of the Institution of Civil Engineers, will be 
delivered on June 28, by Dr. F. H. Hatch, his 
subject being “ The Past, Present, and Future 
of Mining in the Transvaal.” 


Tue Huxley lecture at Birmingham Uni- 
versity is to be delivered by Professor Henri 
Bergson, lecturer on philosophy at the Uni- 
versity of Paris. 


Tue trustees of Columbia University have 
voted that the head professorship of physiol- 
ogy in the College of Physicians and Sur- 
geons be named the Dalton professorship, in 
honor of the late Dr. John C. Dalton, who 
held the chair of physiology from 1860 to 
1883, and was president of the college from 
1884 to 1889. The professorship is now held 
by Dr. Frederic S. Lee. 


WE regret to record the death, on March 1, 
of W. G. W. Harford, at Alameda, California. 
Mr. Harford was eighty years of age and had 
long been associated with the University of 
California, the Academy of Sciences and 
other institutions of research as collector, 
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curator, ete., and was a special associate of 
the late Dr. A. Kellogg, in his botanical ex- 
peditions. He published an early report on 
collections made in Alaska under the super- 
vision of Professor George Davidson, and was 
especially interested in conchology. 


Mr. FE. E. Witson, formerly assistant in the 
radiography department of the London Hos- 
pital, died on March 2, as the result of disease 
contracted by exposure to Réntgen rays. 


Tue formal opening of the Chemists’ Build- 
ing, 50-54 E. Forty-first Street, New York 
City, took place on March 17, 18 and 19. At 
the dedication exercises the program was as 
follows: 

Address by the president of the Chemists’ Build- 
ing Company, Dr. Morris Loeb. 

Address by the honorary president of the Eighth 
International Congress of Applied Chemistry, Dr. 
Edward S. Morley. 

Address by the president of the American Chem- 
ical Society, Professor Alexander Smith. 

Letter from the president of Johns Hopkins 
University, past president of the Society of Chem- 
ical Industry. 

Address by the president of the American Elec- 
trochemical Society, Professor William H. Walker. 

Address on Chemical Education by Professor 
Wilder D. Bancroft. 

Unveiling of Rumford Memorial by Professor 
Frank Wigglesworth Clarke. 

Address by the president of the Chemists’ Club, 
Dr. Russell W. Moore. 

We hope to publish a full account of the 
building, of the exercises and of the scientific 
program of the following days. 


A coneress of technology which will give 
in the papers to be presented a record of the 
place and practical achievements of science 
in modern life, will be held in the buildings 
of the Massachusetts Institute of Technology 
in Boston, on April 10 and 11. The sessions 
will be open to the public. Thi8 occasion also 
marks the fiftieth anniversary of the granting 
of the institute’s charter, and the congress is 
therefore in part a celebration of this anni- 
versary. During these fifty years the world 
has seen that “ advancement, development and 
practical application of science in connection 
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with arts, agriculture, manufacture and com- 
merce,” which the institute was organized to 
promote. The institute has trained a number 
of men who are now in the very front rank of 
science. In addition to this its former stu- 
dents are to be found in positions of power 
and responsibility in every state of the union, 
engaged in the work of developing mines, 
opening up the country by means of railroads, 
applying scientific methods to the problems of 
transportation, power production and distri- 
bution, advancing chemical industries, con- 
serving the public health and contributing in 
countless other ways to the increase of the 
nation’s wealth. This practical application of 
science to the affairs of life will be surveyed 
and described, as also the conditions and prob- 
lems of groups of allied industries, in a large 
number of papers by alumni and members of 
the faculty of the institute. The papers will 
cover such general subjects as architecture, 
business administration, economics, public 
health and factory sanitation, industrial or- 
ganization and training, power production and 
distribution, materials and manufacturing 
processes, reclamation of arid lands. The sub- 
ject of scientific management will be pre- 
sented from many points of view, as it may 
affect railroads and various manufacturing 
industries. Among the speakers will be: 

David Van Alstyne, ’86, Allis-Chalmers Co., 
Milwaukee, Wis. 

Henry G. Bradlee, 91, Firm of Stone & Web- 
ster, Boston. 

Harvey 8. Chase, ’83, Certified Public Account- 
ant, Boston. 

Samuel M, Felton, ’73, President, Chicago Great 
Western Railroad, Chicago. 

Louis A. Ferguson, ’88, Second Vice-president, 
Commonwealth Edison Co., Chicago. 

Walter C. Fish, ’87, Manager, Lynn Works, 
General Electrie Co., Lynn, Mass. 

John R. Freeman, ’76, Consulting Engineer, 
Providence, R. I. 

Charles Hayden, ’90, Hayden, Stone & Co., 
Bankers, New York and Boston. 

Henry M. Howe, ’71, Professor of Metallurgy, 
Columbia University. 

Edwin O. Jordan, ’88, Professor of Bacteriol- 
ogy, University of Chicago. 
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Walter H. Kilham, ’89, Architect, Boston. 

James P. Munroe, ’82, Executive Director, Bos- 
ton-1915, Boston, Mass. 

Frederick H. Newell, ’85, Director, U. S. Re- 
clamation Service. 

Robert H. Richards, ’68, Professor of Mining 
Engineering and Metallurgy, Massachusetts Insti- 
tute of Technology. 

Albert Sauveur, ’89, Professor of Metallurgy, 
Harvard University. 

George C. Whipple, ’89, Consulting Engineer, 
New York City. 

Willis R. Whitney, ’90, Director, Research Labo- 
ratory, General Electric Co., Schenectady, N. Y. 

Salmon W. Wilder, ’91, President and Treas- 
urer, Merrimac Chemical Co., Boston, Mass. 

C.-E. A. Winslow, Associate Professor of Biol- 
ogy, College of City of New York. 


THE expedition, recently sent out by the 
American Museum of Natural History and 
the New York Zoological Society, to Lower 
California, under the leadership of Dr. 
Charles H. Townsend, has been successful in 
capturing six young California sea elephants 
(Macrorhinus angustirostris Gill), on Guada- 
lupe Island. These specimens, the first ever 
captured alive, were sent from San Diego, 
California, on March 7, and arrived at the 
New York Aquarium on March 13, in excel- 
lent condition after their six-day trip. For 
transportation they were crated separately and 
shipped by express without food or water en 
route. Although not more than nine months 
old the average weight of these animals is 
about 250 pounds, and the length four and 
one half to five feet. The adult males reach a 
length of more than twenty feet. The species, 
which is distributed among the small islands 
of the southern and Lower California coast, is 
now verging toward extinction and very little 
is known of its life history or habits. The 
common name of the species is derived from 
the fact that the male possesses a protrusible 
snout or proboscis. In the young males now 
at the aquarium this is only slightly developed. 


Tue path taken by Halley’s comet in 1909- 
10 is to be shown in a series of photographs 
now being prepared by the committee on 
comets of the Astronomical Society of Amer- 
ica, of which Professor George C. Comstock, 
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of the University of Wisconsin, is chairman. 
The committee desires to secure a collection 
of material which will show by photographs 
the history of the comet from its first appear- 
ance until it was no longer visible even to the 
most powerful telescopes. The committee is 
requesting every astronomer who possesses 
any photographs of the comet to cooperate 
with them in making this history complete. 
The photographs used will be of four kinds: 
those possessing conspicuous technical excel- 
lence, those of good quality but having slight 
defects, those presenting obvious technical de- 
fects, and those obtained with small cameras 
by unskilled observers. As many as possible 
of the photographs used will be of the first 
class, but when it is necessary to make use of 
some of inferior excellence in order to avoid 
gaps in the history this will be done. 


UNIVERSITY AND EDUCATIONAL NEWS 


Tue appropriations for the U. S. Bureau of 
Education for the fiscal year ending June 30, 
1912, show an increase of $7,600 over the ap- 
propriations for the current fiscal year, as 
follows: For the investigation of rural edu- 
cation, industrial education and school hy- 
giene, including salaries, $6,000; one clerk at 
$1,600. The total specific appropriations for 
the bureau are as follows: Salaries, $72,800; 
library, $500; collecting statistics, $4,000; dis- 
tributing documents, $2,500; printing annual 
report, $25,000; education of natives of 
Alaska, $200,000; reindeer for Alaska, $12,000. 


Tue legislature of the state of Utah, during 
its recent session, made an appropriation of 
$300,000 to the State University for the con- 
struction of the main building of the institu- 
tion. This building is to house the general 
library, the art gallery and the administrative 
offices. The legislature also passed a bill 


which has become a law, putting the support 
of the university and the agricultural college 
on a permanent financial basis by providing 
that these two institutions shall receive an- 
nually 28 per cent. of the income of the state 
derived from a 44 mills tax. This 28 per cent. 
was divided between the institutions as fol- 
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lows: 64.43 per cent. to the university; 28.34 
per cent. to the agricultural college and 7.23 
per cent. to the branch normal school, a sepa- 
rate institution affiliated with the university. 
On the basis of present assessed valuations the 
annual income of the university for general 
maintenance is about $200,000. New build- 
ings and other constructions are to be pro- 
vided by special appropriations. 

Tue legislature of Indiana, which adjourned 
on March 6, appropriated nearly $200,000 to 
Indiana University for the next biennium. 
This appropriation includes $150,000 addi- 
tional maintenance, $35,000 of which is for 
the Graduate School, and $50,000 for the Med- 
ical School, for the maintenance of the Long 
Hospital. 

Accorpine to the daily press a graduate of 
the Philadelphia College of Pharmacy whose 
name has been withheld, has offered to donate 
$1,000,000 toward the erection of a compre- 
hensive group of three buildings, one of which 
shall be specially devoted to research work, 
for the institution. He stipulated that the 
building shall be on the Parkway on a site 
provided by the city. Mayor Reyburn di- 
vulged this fact in discussing his plans for 
making the western end of the Parkway, be- 
tween Logan Square and Fairmount Park, a 
great center for Philadelphia’s educational, 
engineering, scientific, historical, art and re- 
search organizations. 

Mrs. Bensamin Hicks, of Old Westbury, 
N. Y., has bequeathed $100,000 to Swarthmore 
College. 

CoLtumMBiA Untversity has received the sum 
of $693,000 from the executors of the estate of 
the late Mr. George Crocker, for the establish- 
ment of the Crocker Cancer Research Fund. 
It is understood that the remainder of the be- 
quest is under litigation. 


WE are requested to state that assistant pro- 
fessorships of physiology, anatomy and bac- 
teriology and pathology are to be filled in the 
Philippine Medical School. Information re- 
specting the positions may be secured by ad- 
dressing the Chief of the Bureau of Insular 
Affairs, War Department, Washington, D. C- 
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Tue School of Engineering at the Univer- 
sity of Pittsburgh, announces that Mr. Morris 
Knowles, C.E., will take charge of the course 
in sanitary engineering and public health. 
This course will be developed in cooperation 
with the medical school of the university and 
the departments of health of the city and 
state. The students will have a year’s prac- 
tical work along this line during their four 
years’ course. 

Tue board of trustees of the University of 
Illinois in its annual meeting on March 14, 
made the following appointments and promo- 
tions: George Alfred Goodenough, associate 
professor of mechanical engineering, of the 
university was promoted to be professor of 
thermodynamics. Professor Charles Russ 
Richards, dean of the College of Engineering, 
University of Nebraska, professor of mechan- 
ical engineering in charge of the department. 
Professor Richards succeeds, as head of the 
department, Professor L. P. Breckenridge, 
who two years ago relinquished his office to 
take up work at Yale University. Mr. Burt 
R. Rickards, of Columbus, Ohio, who has been 
for some three years chief of the laboratories 
of the Ohio State Board of Health, was ap- 
pointed associate professor of municipal and 
sanitary dairying in the Agricultural College. 


DISCUSSION AND CORRESPONDENCE 
LARVAL SPECIES 


In his recent review of Theobald’s last vol- 
ume on the mosquitoes Dr. E. P. Felt em- 
phatically condemns the founding of species, 
or of a classification, on larval characters.’ 
Dr. Felt has a right to his opinion, but his 
remarks are so incomplete that they do not 
fairly present the question at issue. In the 
case of the Oulicide, as in the many others 
that might be cited, there were causes which 
led logically to such a course. First of these 
was the fact that certain species of mosquitoes 
could not be distinguished in the imago state, 
while they showed very marked differences in 
the larval condition. This led naturally to 
the founding of species on the early stages 
and Dr. Felt himself was the first to take this 

* Scrence, N. Vol. XXXIII., pp. 150-151. 
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step. He has been amply justified by the fact 
that, in spite of diligent study with abundant 
material, no tangible characters for separating 
the imagos have been found. It should be 
added that a study of the male genitalia has 
revealed corresponding differences, equally 
marked with those of the larve. There can 
therefore be no question that the species indi- 
cated on larval characters really exist in na- 
ture. Since then a considerable number of 
species have come to light which are only 
separable on characters of larve and male 
genitalia. 

Under such circumstances two courses are — 
open to the systematist who will not recognize 
larval characters, neither of which, in our 
opinion, is scientific. The most convenient is 
to ignore the true condition and adhere to the 
concept of species on the basis of well-marked 
differences in the imagos; the other is to admit 
the species indicated by the larve and draw 
up descriptions from the indistinguishable 
imagos. To designate, as specific, individual 
differences due to variation, as Theobald has 
done in the case of Aédes fitchii, A. abfitchii 
and A. subcantans,’ only obscures the subject. 
We do not advocate the founding of species 
on larval characters as a general practise and 
we think that Dr. Felt expresses needless 
alarm on this account. Under the special 
conditions indicated above and in similar 
cases we not only consider the founding of 
species on larval characters justified, but un- 
avoidable. Furthermore, if the mosquitoes 
are considered from an economic standpoint 
(and we are constantly told that this is the 
primary reason for their study) a knowledge 
of the larve is fully as important as that of 
the imagos. 

But, Dr. Felt’s criticism in his approval of 
TheobaJd’s position is mainly aimed at our 
paper on the classification of the mosquitoes 
by larval characters." He chooses to ignore 
the fact that we have since published a classi- 
fication of the imagos, which, in the main, is 


+ Monogr. Culicide,” Vol. 4, 1907, pp. 319, 321. 

8“ The Larve of Culicide Classified as Inde- 
pendent Organisms,” Journ. N. Y. Entom, Soc., 
Vol. 14, 1906, pp. 169-230, pl. 4-16. 
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in accord with that we had indicated with 
larve.’ It is now clear that the old classifica- 
tion, employing the relative length of the 
palpi in the two sexes as a primary character, 
is not a natural one. It is true that the 
length of the palpi indicates, in a general way, 
the evolutionary state of the species. The 
forms with the long palpi are the more primi- 
tive ones, reduction having occurred first in 
the female, where, on account of the feeding 
habits, they were most in the way, and then 
in the male. The forms with the palpi short- 
ened in both sexes are therefore evolutionally 
the highest. 

Unfortunately for any system based on this 
character, the reduction of the palpi has taken 
place independently at different points and on 
this account the forms with the palpi short in 
both sexes can not be associated, as was for- 
merly done. Dr. Adolpho Lutz was the first, 
in 1904, to subordinate the palpi and to out- 
line a natural classification. Theobald has 
adopted this classification as the frame-work 
for his complicated secale-character system. 
We have found good reason to go still further 
than Dr. Lutz and discard the palpi for even 
generic limits. Aside from this it will be 
found, when the errors and weak points are 


eliminated from both, that the classification of 4 


Dr. Lutz, and the one we formulated on larve 
alone, agree very closely. Furthermore, the 
genitalia, when understood, indicate the same 
grouping. It seems that the question of sta- 
bility strongly influenced Dr. Felt in his eriti- 
cism. We venture to point out that only by 
attacking problems from new points of view 
can we progress. There are no fences in true 
science. 

The further salutary effect of the study of 
the larval characters has been to establish a 
more exact and homogeneous concept of gen- 
eric values. The best example is the genus 
Culex. Formerly the most heterogeneous ele- 
ments were united under this name, and with 
those who work with the superficial characters 
of the imagos alone this is still the practise. 
Thus, even in the last volume of his work, 


*“On the Classineation of the Mosquitoes,” 
Canad, Entom., Vol. 39, 1907, pp. 47-50. 
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Theobald associated wholly unrelated forms in 
this genus, while, on the other hand, forms 
which should be included are removed and 
scattered through the system on account of 
trifling differences in the scale vestiture. We 
believe that an impartial and careful study of 
the Culicide from all points of view will show 
that we were justified in overturning the 
crude ideas on which their classification was 
based and that this was brought about through 
our study of the larve as organisms unrelated 
to their adults. We believe that the names 
founded on larve are valid and should be 
given due priority. The characters used are 
in many cases more positive and reliable than 
those found in the adults and are further of 
more evolutionary importance than those here- 
tofore used in classifying the adults. 
Harrison G. Dyar 
FREDERICK KNaB 


THE GERM-CELL DETERMINANTS OF CHRYSOMELID 
EGGS 


THERE lately appeared in these columns 
under a title similar to the above, an article’ 
by Dr. R. W. Hegner dealing with a paper 
of mine’ in which I had questioned his use 
of the term “ germ-cell determinants” as ap- 
plied to the granules of the pole dise of chrys- 
omelid eggs. As I do not quite agree with 
Hegner’s interpretation of my position, I take 
this opportunity to make a more explict state- 
ment of my point of view. 

To my mind, a cell or tissue determinant 
suggests or implies a physiological activity 
that, to use a crude illustration, resembles the 
physical action of a dye upon impressionable 
metal. Thus a germ-cell determinant would 
be something that stamps the undifferentiated 
cells arising from the cleavage nuclei with a 
specific germinal or reproductive property. 

I have given evidence that what he calls 
“germ-cell determinants” are in all likeli- 
hood merely a part of the food stream from 
the nurse cells, and this Hegner admits is no 


*R. W. Hegner, “The Germ-cell Determinants 
in the Eggs of Chrysomelid Beetles,” ScrENCcE, 
Vol. XXXIIT., No. 837. 

* Biol. Bull., Vol. XVIII., No. 4. 
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doubt correct. As far as I have been able to 
determine, when they first enter the egg, these 
granules differ in no wise from those in other 
parts of the food stream that develop into 
yolk spherules. 

Now the early developmental features of 
the germ cells in this species point not so 
much to a process of active differentiation as 
one of passive isolation, which results in the 
pole cells retaining or preserving the repro- 
ductive potentialities of the cleavage nuclei; 
the pole-dise meanwhile serving as food ma- 
terial for the pole cells which “ as a result of 
this special kind of nutrition undergo a pe- 
culiar method of metabolism which differen- 
tiates them from the somatic cells ”—just as a 
certain kind of food is necessary for the early 
growth and development of a child, but is by 
no means the cause of its becoming a man 
instead of an ape. H. L. Wireman 

UNIVERSITY OF CINCINNATI, 

January 27, 1911 


THE PYTHAGOREAN THEOREM 


Dr. Norturup’s article’ is not a proof of 
what is sometimes—perhaps incorrectly— 
called the Pons asinorum, unless it be shown 
experimentally that the kinetic energy of a 
body is the sum of its energy of translation 
and of rotation. The deduction, however, of 
this theorem of energy from the fundamental 
propositions of mechanics depends on the law 
of vector superposition, the mathematical ex- 
pression of which involves the Pythagorean 
theorem. In general it is not economical to 
derive mathematical propositions from experi- 
mental physics; moreover, the process fails to 
bring out that difference between mathematics 
and physies which is shown, for example, in 
Hilbert’s “Foundations of Geometry” and 
Mach’s “ Science of Mechanics.” 

I should like to be permitted the liberty of 
objecting to the statement :* 

“No motion, force or acceleration which 
exists at the point p can produce rotation of 
1—2 about p as center. This must be so, as 
it is axiomatic in dynamics that, when there is 


* SCIENCE, XXXII., 833, p. 864. 
*L. ¢., p. 864, 
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a force or acceleration at the center of mass 
only of a body, there remains no couple to pro- 
duce rotation”: first, because the word 
“ axiomatic ” seems to be used in the Kantian 
sense of “self-evident,” and second, because 
Dr. Northrup’s proof (?) in no way depends 
on whether p has linear or 1—2 has angular 
acceleration. 

Equation 7 of the paper expresses a geo- 
metric fact—I am tempted to say “ accident ” 
—which text-books raise to the dignity of a 
theorem. R. F, Dement 


To tHe Epiror or Science: Referring to 
your December 16 issue, if we are to have 
“A Dynamical Proof of the Pythagorean 
Theorem,” why not let it be a simple one? 
For instance, if the force F whose rectangu- 
lar components are X and Y, acts upon a par- 
ticle of mass m until it has imparted the ve- 
locity gq whose components in the same plane 
are u and v, then the work done upon the 
particle by X is equal to 4mu’, while the work 
done by Y is 3mv*. But the work done by the 
components is identical with the work 4mq’ 
done by their resultant. Equating and can- 
celling the factor 4m, 

+ 
But the velocity components u and v are the 
two legs of a right triangle of which gq is the 
hypothenuse, so that here again is our Pytha- 
gorean relation. Mayo D. Hersey 


U. S. BuREAU oF STANDARDS, 
WASHINGTON, D. C. 


QUOTATIONS 
THE TENURE OF PROFESSORSHIPS 


Amona the reforms suggested by the “ effi- 
ciency expert” of the Carnegie Foundation 
who investigated the administration of some 
of the principal American universities was the 
appointment of professors for a brief period, 
so that they could be dropped without fuss 
whenever for any reason a change was desired. 
His idea was to get young, vigorous men, work 
them hard as long as they could stand the 
strain, and then pension them off in the in- 
terest of efficiency. Somewhat similar views 
have of late been expressed by several univer- 
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sity presidents—who would perhaps consider 
a president’s position as quite different—and 
the Popular Science Monthly in its March 
number presents both sides of the case, de- 
ciding in favor of permanent tenure. Presi- 
dent Butler, of Columbia University, in con- 
nection with the recent dismissal of a 
professor, took the ground that a teacher has 
destroyed his academic usefulness when he 
offends against common morality, or against 
“the dictates of common sense.” President 
Van Hise, of the University of Wisconsin, 
takes the position that “there is no possible 
excuse for retaining on the staff of a univer- 
sity an inefficient man.” And he complains 
that it is too often assumed that universities 
exist for the instructional force: “That the 
main thing is to give that force a comfortable 
and happy time, an opportunity for a some- 
what easy existence as a teacher, leisure for 
browsing through literature, and long vaca- 
tions.” 

Very likely to the employing class, accus- 
tomed to deal summarily with employees earn- 
ing much more than a college professor, it may 
seem an anomaly to appoint men permanently 
instead of leaving them subject to a week’s 
warning. Yet as the Popular Science Monthly 
points out, there are precedents, as in the 
army, the navy and the higher courts, and 
permanence of office, when introduced, is in- 
tended to improve the service, not to demoral- 
ize it: “It is attached to honorable offices, 
where public spirit and self-sacrifice are de- 
manded, and the wages do not measure the 
performance.” 

It may be urged, of course, that in the in- 
terest of efficiency the wages should be made to 
measure the performance; that the teaching 
business should be put on a cold-blooded com- 
mercial basis, with no sentimental nonsense. 
Let every university bid for the best men, and 
discharge any employee when a more efficient 
man for the job can be found. The system 
works after a fashion in the business world, 
though even there its full rigor is only applied 
now and then by remorseless employers. The 
general rule even in business is that a man is 
retained while he gives reasonable satisfaction, 
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even though it might be possible to fill the 
post in a more ideal fashion. Perhaps that, 
too, will come when the efficiency experts have 
completed their reform of American business 
system. 

How it would work in the academic world 
is another matter, and opinion may differ as 
to whether it would produce more efficient or 
less efficient teachers than are found under 
the present easy-going old-fashioned ways. 
The one sure thing is that it would bring in a 
very different type of man. Of course if the 
machine is to be “speeded up” and only the 
young and energetic are to find a place in it, 
the pecuniary rewards must be made com- 
mensurate if the profession is to be made 
attractive to men of ability. And without 
doubt the offer of gorgeous salaries would 
draw in brilliant young men who now see 
nothing worth while in teaching because they 
can make more money in business. But that 
the net result would be a strengthening of the 
teaching force is by no means so certain. 
What efficiency experts sometimes forget is 
that there is a type of ability that can be 
found and retained better by the offer of a se- 
cure and dignified post than by the flourishing 
of money. The Popular Science Monthly, 
which is by no means sentimental, hits at an 
important truth when it says: 

But it appears that the general course of social 
evolution is not toward competition. In the uni- 
versity it would probably be adverse to the finer 
traits of scholarship and character, most of all 
when, as under our present system, the competi- 
tion would be for the favor of presidents and 
trustees. 


No doubt a university tends to accumulate 
“ deadwood,” and it is easy to understand the 
desire a president must often feel to make a 
clean sweep. Nevertheless it is probable that 
these disadvantages are more than offset by 
the republican spirit which prevails in the 
faculty of a happily governed college or uni- 
versity, the spirit of equality and of disin- 
terested service. It would be a pity to have 
the seclusion of the university, the citadel of 
idealism, given up to selfish scrambling for a 
better “job.”—Springfield Republican. 
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THE STATUS OF THE PROFESSOR 


Tuat the American college president fulfils 
a function and exercises a degree of power 
that has no parallel in the institutions of 
learning of the old world has been asserted so 
often and, so far as we know, has met with so 
little contradiction, that it is pleasing to find 
two leading representatives of the college 
presidency not so much justifying this peculi- 
arity, but rather denying its existence. In the 
Popular Science Monthly for March the editor, 
in an article under the title “ About Dismis- 
sing Professors,” quotes a comment of Presi- 
dent Butler’s upon the following remark made 
in this paper some months ago, in reference to 
the plans of Reed College, the promising new 
institution about to be established in Oregon: 

There is a fine opening for a new institution 
to show what a college can be wherein the personal 
domination by the president is abandoned, and in 
its stead we have a company of gentlemen and 
scholars working together with the president 
simply as the efficient center of inspiration and 
cooperation. 


“The condition described in the last four 
lines,” says President Butler, “is precisely 
what is to be found at every American col- 
lege and university that is worthy of the 
name, and no evidence to the contrary has ever 
been produced by anybody.” 

The other utterance to which we have refer- 
ence is the address delivered by President Van 
Hise at the recent meeting of the Association 
of American Universities at Charlottesville, 
which appears in Science for February 17. 
Doctor Van Hise makes out a very good case 
for the necessity of the presidential functions, 
a not inconsiderable part of which case con- 
sists in pointing out the extent to which, in 
many of our colleges and universities, those 
functions, so far as appointment and promo- 
tion are concerned, are exercised only in co- 
operation with the faculty. If anybody was 
under the impression that the American col- 
lege president exercised his powers in the 
spirit of an oriental monarch habitually put- 
ting this man up and that man down, as 
suited his pleasure or whim, certainly the facts 
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stated by Doctor Van Hise must show him 
that he was in error. 

The fact remains, however, that in our 
American colleges the president is not “ simply 
the efficient center of inspiration and coopera- 
tion,” but is in large measure thought of, and 
thinks of himself, as the master, or the fore- 
man, or the captain, of a body of men working 
under his direction; and this fact has a potent 
influence on the whole character and spirit of 
academic life in America. The idea of ad- 
ministration, of coordination, of “ harmony,” 
plays a part in most of our colleges and uni- 
versities altogether disproportionate to its 
value. Nor is the objection to this state of 
things merely negative. There is positive 
harm of the most serious kind in that sub- 
mergence of self-assertive personality on the 
part of the professors which inevitably goes 
with it. It is not an accident that President 
Van Hise habitually speaks of “the instruc- 
tional force of the university”; he instinc- 
tively thinks of the professors not as an 
assemblage of individuals, each expected pri- 
marily to do his own work in his own way, but 
as a “force” of employees jointly engaged in 
the production of a certain output. Nor is it 
easy to imagine a man who regards himself as 
“simply the efficient center of inspiration and 
cooperation” of the faculty using this lan- 
guage, which appears in an editorial article in 
the Educational Review: 

Truly the academic animal is a queer beast. If 
he can not have something at which to growl and 
snarl, he will growl and snarl at nothing at all. 


Whether or not a bill of particulars could 
be made out, such as would satisfy a judge and 
jury, in support of the proposition that the 
presidents of most American colleges dominate 
them in the way that is generally asserted, we 
can not undertake to say. Evidences of a less 
definite nature, but to our mind quite con- 
vincing, are sufficiently abundant. We do not 
say that it is personally the fault of the presi- 
dents; it may be quite as much the fault of the 
professors, or the fault of something in the 
national make-up. It may in part be due to 
the same traits of national character which re- 
sult in the extraordinary power of the political 
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boss and in the amazing concentration of 
financial and industrial control in the hands 
of afew men. But that no need of our univer- 
sity world is keener than the need of an in- 
crease in the personal importance, dignity and 
self-assertion of the professor, we are pro- 
foundly convinced. And it is encouraging to 
note that on every hand when the issue arises 
sentiment is strongly manifested on the right 
side. The dismissal of Professor Ross from 
Leland Stanford found nowhere stronger con- 
demnation than among men thoroughly out 
of sympathy with his economic views, but 
deeply conscious of the importance of pro- 
fessorial independence. The report recently 
made to the Carnegie Foundation by a me- 
chanical engineer was at once Trecognized 
everywhere as a reductio ad absurdum of the 
idea that colleges and universities should be 
conducted on machine-shop principles. The 
attempt to get the maximum of efficiency at 
every point by the exercise of supervision and 
control, even when not carried to that ridicu- 
lous extreme, is destructive of that vitality 
upon which the true efficiency of a university 
depends, and which resides in the inherent 
personal qualities of its professors. It is the 
permanence of tenure of professors, the un- 
disputed dignity and honor of their position, 
that have made the great universities of the 
old world what they are. And no substitute 
for the vitalizing influence of these essential 
elements can be provided by any amount of 
supervisory meddling or administrative per- 
fection—New York Evening Post. 


SCIENTIFIC BOOKS 


Conduction of Electricity through Gases and 
Radioactivity. By R. K. McCiune. Phila- 
delphia, P. Blakiston’s Son & Co. Pp. xiv + 
245. 

Among the many books which have ap- 
peared upon this subject within the past five 
years this is the first which attempts to present 
a definite course of instruction “suitable for 
the less advanced student or undergraduate.” 
The feature which differentiates it most mark- 
edly from other books and which gives it its 
great importance is the presentation of de- 
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tailed directions for 125 laboratory experi- 
ments. The book is in fact built up about 
these experiments and any student who per- 
forms them all can scarcely fail to gain a 
fundamental grasp of the principles of gase- 
ous conduction and radioactivity. 

It may perhaps be questioned whether many 
undergraduates will be found who will have 
either time or ability to perform satisfactorily 
all of the experiments outlined—in fact, I con- 
fess to a suspicion that perhaps no one person 
has ever performed all of them, for I should 
estimate that that would be a task requiring 
four or five years of continuous work by a 
well-trained experimenter. Nevertheless, the 
book is a great boon for the student who is 
just beginning research in this field as well as 
for the instructor who is directing it, for it 
collects in compact, accessible form a multi- 
tude of practical points which are essential to 
successful experimenting, but which each indi- 
vidual experimenter has heretofore had to 
“dig out” for himself or else to obtain from 
some more experienced person by the labori- 
ous process of individual oral instruction. 

The one danger which will have to be 
guarded against is that the student by virtue 
of being crowded too rapidly over the experi- 
mental ground covered by practically all of 
the important researches in this field of the 
past fifteen years does not develop the habit 
of very superficial experimenting. The book 
meets an important need and will doubtless 
receive wide use. ~ R. A. MILurkaN 

RYERSON LABORATORY, 

UNIVERSITY OF CHICAGO, 
December 28, 1910 


Die Ernahrung der Wassertiere und der Stoff- 
haushalt der Gewasser. Von Avuaust 
Ter. Jena, Gustav Fischer. 1909. Pp. 
168. Price M. 5.0. 


Dr. Piitter’s researches on the food of 
aquatic animals have called attention to 4 
source of supply which had been almost or 
quite disregarded. Some of the views ex- 
pressed in his earlier papers met with more or 
less criticism because the results obtained by 
other investigators were not always in accord 
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with his theories and the present volume is a 
welcome contribution bécause Dr. Piitter gives 
a more detailed presentation of his views and 
replies to the more important objections 
offered by his critics. 

The first chapters are preparatory to the 
discussion of the chief topic, 7. e., how aquatic 
animals obtain an adequate supply of food. 
They deal with such questions as the intensity 
of metabolism in the various groups of aquatic 
animals, the food requirements of these ani- 
mals, the different types of food of various 
groups, including both vertebrate and inver- 
tebrate forms, and the source of organic sub- 
stances dissolved in the water. The view is 
presented that the estimation of the food re- 
quirement of an animal should be based upon 
the area of active absorbing and secreting 
surfaces, more especially the effective respira- 
tory surface, rather than upon the mass, be- 
cause the oxygen consumed is a good measure 
of metabolism, and the rate of consumption of 
this gas shows the intensity of this process. 
Caleulated on this basis, the author finds that 
the food requirement of many aquatic animals 
has been greatly underestimated hitherto and 
that the total demand in a body of water is 
frequently greater than the supply of organ- 
ized food which is produced by it. One in- 
stance is cited in which the demand for food 
by the zooplanktonts of a body of water ex- 
ceeded the supply of organized food for nine 
months out of a period of thirteen, and in 
another instance demand exceeded supply for 
each of thirteen months. Naturally, this ex- 
cess of demand over supply raises the question 
as to how this deficit is made good and the 
author’s answer to this query is his important 
contribution to the subject under discussion. 

Dr. Piitter maintains that aquatic animals 
have recourse to the organic substances which 
are always found in solution in natural waters, 
and in this way the deficiency is supplied. He 
asserts, in fact, that these dissolved organic 
substances which are generally present in 
amounts varying from ten milligrams to 
twenty milligrams per liter of water are not 
only drawn upon in emergencies, but that they 
are the chief source of the food of some forms. 
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With respect to the ability of aquatic ani- 
mals to make use of dissolved food an experi- 
ment by Knorrich is cited in which Daphnes 
survived for a period of fourteen days on a 
diet consisting solely of dissolved food. The 
author himself found that goldfish lived for a 
period of forty-one days in tap water which 
contained no organized food and the oxygen 
consumed substantially accounted for the loss 
in weight; but when organic substances were 
dissolved in the tap water, the goldfish sur- 
vived for seventy-eight days, nearly twice as 
long, and the oxygen consumed greatly ex- 
ceeded the amount that would account for the 
loss in weight. The conclusion drawn from 
this experiment is that these goldfish were 
able to make use of the dissolved food, because 
they lived so much longer when supplied with 
this kind of food than when given neither 
dissolved nor solid food, and because of the 
extra quantity of oxygen consumed. 

Solid food is not regarded as a thing which 
may be dispensed with entirely, but dissolved 
food may play a more or less important role, 
even to the point of being the chief source of 
food for some organisms, such as sponges, 
which frequently appear to receive very little 
in the way of organized food. 

Dr. Piitter’s conclusions are not always con- 
vincing and there is a paucity of evidence in 
some instances which serves to show how re- 
cently this field has been invaded by investi- 
gators; but the views expressed are suggestive 
and will doubtless stimulate investigations in 
this field of research and eventually result in 
giving us a much better knowledge of the 


nutrition of aquatic animals. 
C. Jupay 


THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
SECTION E 
THE regular annual meeting of Section E of 
the American Association for the Advancement 
of Science was held in Pillsbury Hall, University 
of Minnesota, December 27, 28 and 29. A pro- 
gram of papers was read both morning and after- 
noon each day. Due to the unavoidable absence 


462 


of Mr. Brock, the vice-presidential address on 
‘*Northern Canada’’ was not read on Wednesday 
afternoon, but read by title only. 


The Weathering and Enrichment of Pyritic Gold 

Ores: W. H. EMMONS. 

Any theory of leaching or enrichment at depth 
of auriferous deposits involves the solution, trans- 
portation and precipitation of gold in cold and 
moderately dilute solutions. The analysis of 
underground waters shows that sulphuric acid and 
sodium chloride are present in practically all 
waters from pyritic gold mines. Gold is dissolved 
by nascent chlorine, which in acid solutions is set 
free by nitric, manganitic, ferrie or cupric com- 
pounds. Since nitrates are seldom shown in the 
analyses, they are believed to be of little or no 
importance in this connection; ferric and cupric 
compounds release nascent chlorine only in hot or 
in concentrated solutions. As shown by Brokaw’s 
experiments appreciable gold is dissolved in four- 
teen days in cold solutions containing but 1,418 
parts per million of chlorine, when manganese is 
present. In a similar solution without manganese 
no gold is dissolved. As shown by McCoughy a 
very small amount of ferrous salt will precipitate 
gold dissolved in chlorine solution. Consequently 
the auriferous solution could not travel far 
through deposits where pyrite is oxidizing to fer- 
rous sulphate. But manganitie compounds such 
as pyrolusite very quickly oxidize ferrous salt to 
ferric salt. Thus manganitic compounds not only 
release the nascent chlorine which dissolves gold 
but they also inhibit the precipitation of gold by 
ferrous salt, thus permitting the gold to travel 
farther in solution. 

But these laws apply only to acid solutions. 
At greater depths where acid is used up to form 
neutral or basic salts by reactions with the wall 
rock, the system breaks down and gold together 
with manganese oxide is precipitated. Indicating 
these reactions certain manganiferous gold de- 
posits are found in depth to consist of pyritic 
gold ore eut by fractures which are filled with 
rich veinlets of auriferous powdery manganese 
oxide (probably manganite, in the main). 


It follows from these premises that mangan- 
iferous gold deposits are less likely to yield gold 
placers than non-manganiferous deposits; that 
outcrops of manganiferous lodes are more likely 
to be leached of gold near the surface; that non- 
manganiferous lodes are less likely to contain 
secondary gold bonanzas. It is believed that 
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these relations are indicated by the pyritie gold 
deposits of the United States. 


The Genesis of Certain Greensands of Minnesota: 

N. H. WINCHELL. 

The greensands discussed were: (@) that which 
occurs in the valley of the Blue Earth River, dis- 
covered in 1700 by Le Sueur and mined by him in 
the belief that it was an ore of copper, and (b) 
that which occurs on the Mesabi iron range, called 
glauconite and greenalite, and regarded by some 
as the source of the iron ore of that range and 
of other Lake Superior iron ranges. 

The former was shown to be so closely asso- 
ciated with the residual products, such as kaolin, 
that it must be considered to result from the 
decay of the Upper Cambrian strata with which 
it is found. The chemical and physical characters 
were given, samples were shown, and finally, pho- 
tographs of the bluffs showing the deep disin- 
tegration of the strata along the Omaha Railroad. 
Kidney iron ore (with the shape of limestone 
pebbles, which have been a standing puzzle to 
Minnesota geologists) was another product of 
this same disintegration, which was in some way 
dependent on the presence of the Cretaceous 
ocean, which covered the locality. 

The greensand of the iron’ ore ranges of Min- 
nesota has been reinvestigated by means of thin 
sections of a drill core furnished by Mr. E. J. 
Longyear, of Hibbing. This core was representa- 
tive of a drill that went through the Mesabi rocks, 
to a depth of 2,049 feet. One hundred and six 
thin sections were examined. Throughout the 
core, beginning at the top of the black slate and 
continuing to near the horizon of the iron ore, the 
rock is characterized by the predominance of an 
isotropic substance in grains of all shapes, evi- 
dently sedimentary, though seldom in distinctly 
detrital or rounded forms. The supply of ma- 
terial was so rapid that there was not enough 
friction to round the grains thoroughly. Mingled 
with these grains are angular grains of quartz 
and other minerals. The isotropic grains resem- 
bling glass, are seen to contain bubbles and glob- 
ular incipient minerals. They are sometimes 
slightly greenish, and sometimes brownish, but 
have a high index of refraction. They are some- 
times partly and even wholly opaque, and black, 
and when opaque they are variable in form. 
‘These obvious primary microscopic characters in- 
dicate that this isotrope is of voleanic glass, and 
the secondary microscopic characters agree with 
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that conclusion. Quartz, actinolite, calcite and 
iron ores appear as alteration proceeds, and their 
relations have been noted. The green mineral 
first appears at a depth of 1,508 feet, where it 
is only partially developed and hardly to be dis- 
tinguished from the isotropic glass. It occurs in 
various forms and first attracted attention as it 
took the rounded form of the original glass pel- 
lets, wholly free from other secondary minerals. 
The detailed relations were examined. Geodic 
structure often appeared. 

Inasmuch as these several secondary minerals 
often lie in a matrix of greenalite, it has been 
assumed that they have been developed from the 
greenalite by chemical separation. But an iden- 
tieal fact is seen in the relations of secondary 
quartz. Magnetite, actinolite, and even greenalite 
and ealcite are similarly surrounded by quartz. 
From analogy, one might assume that these min- 
erals were generated from quartz. On such an 
assumption any one of the minerals could be 
proven to be derived from any of the others. 

These considerations put a veto on the idea 
that the iron ore is derived from the greenalite. 
It is a secondary product coordinate and connate 
with the quartz and with the iron ore. 


An Example of Limonite Deposition: OLIVER 

BOWLEs. 

A small oceurrence of limonite at Sturgeon 
Lake, in the Thunder Bay District of Ontario, is 
described. Surface waters have dissolved pyrite 
from a pyritie quartz vein which is exposed on a 
hillside, and the dissolved iron is deposited in the 
torm of a limonitie cement amongst the pebbles 
of the talus slope. 

The points to which attention is specially di- 
rected are: (1) evidence of total solution of 
pyrite by rain water assisted only by dissolved 
gases; (2) the large extent of the deposit when 
compared to its limited source of supply; (3) the 
presence of ferrous sulphate as an intermediate 
stage in the process of alteration. The unstable 
nature of ferrous sulphate when considered in 
connection with the close proximity of the pyrite 
and limonite would lead one to expect that lim- 
Onite deposits of pyritie origin, in regions free 
from carbonate reaction, would be found close to 
the source of supply. 

The Geology of the Cuyuna Iron Ore District of 

Minnesota: ZAPFFE. 

Cuyuna District is located in central Minnesota 
and is the youngest iron-ore district in the Lake 
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Superior region. No rock outcrops point directly 
to its location, but its existence was conjectured 
from the geological structure of the Lake Superior 
region as a whole and that of the different iron- 
ore districts embraced therein. Numerous well- 
defined belts of magnetic attraction enable sys- 
tematic and productive explorations with diamond > 
drills, and the geology of the district has been 
determined solely from carefully collected data of 
about 1,900 drill holes. The geology of the dis- 
trict is interpreted to be that of a closely folded 
heterogeneous slate formation of Upper Huronian 
age and containing in its lower horizon inter- 
bedded sedimentary lenses of iron-bearing forma- 
tion which, upon being exposed by folding and 
erosion, have frequently altered through descend- 
ing meteoric waters into low-grade iron ores at 
the erosion surface. Basie post-Huronian igneous 
rocks seem to be exclusive within the ore-bearing 
area and predominate over the acid phase in the 
outlying areas. 


The Relation of Texture to the Composition of 
“Coal: Frank F. Grout. 

Proximate and ultimate analyses are reported 
of seven samples from a coal mine at Marshall, 
Colorado. The samples represent different tex- 
tures from a single seam, and in the report they 
are distinguished by the following names: (1) 
average, (2) glance coal, (3) splint coal, (4) 
mineral charcoal or ‘‘mother coal,’’ (5) cannel- 
like coal, (6) resin? (7) slate, (8) bone coal. 

It is seen that the average of the seam is sub- 
bituminous, but that by any of the standard 
methods of chemical classification the small sam- 
ples vary from lignite to semi-bituminous coal. 
The analyses have considerable importance in dis- 
cussions of the origin of coal, and further, may 
explain some of the variation in samples from a 
single seam. It is well known that such con- 
stituents as the resin and charcoal occur quite 
erratically in various parts of the mines. 


The Geology of Harding County, South Dakota: 

ELLWoop C, PERISHO. 

This area is located in the northwest corner of 
South Dakota. Topographically the chief feature 
is a plain about 3,000 feet in elevation with sev- 
eral buttes and a few valleys. The buttes are 
about 500 feet high; good examples are Cave 
Hills, Short Pine Hills and Slim Buttes; while 
the chief valleys are the Little Missouri, Grand 
and Moreau. The geological formations are the 
Fort Pierre, Cretaceous to Loup Fork and Mio- 


464 


cene. Unconformities occur between the Fort 
Union and White River and between the White 
River and Loup Fork, while folds and faults 
oceur locally in the Pre-Loup Fork beds of Short 
Pine Hills, ete. There are few fossil plants and 
animals. Coal (lignite) of lower Fort Union age 
occurs in seams a few inches to ten feet thick. 

The buttes are attributed to either (1) a chert 
layer of the White River, (2) a massive Fort 
Union sandstone, (3) local thick coarse beds of 
Loup Fork, (4) combinations of the above. 

Soil has been extensively removed and caves 
worn in the cliffs by the work of wind. At Slim 
Buttes and Short Pine Hills extensive slumping 
has developed. Some terraces in the Little Mis- 
souri Valley may be due to the post-Pliocene 
climatie changes. 


Northern Canada (address of the retiring vice- 
president): R. W. Brock. Read by title only. 


Geology of the Olympic Peninsula, Washington: 

A. B. REAGAN, 

In the Olympic Peninsula the following forma- 
tions are exposed (1) Old Cretaceous (Point of 
Arches group); (2) Cretaceous and possibly older 
(Point Granville, Pacific coast in general, and 
central high area); (3) Eocene (Voleanics near 
Port Crescent); (4) Oligocene-Miocene (Fresh 
Water Bay and east of Gettysburg flank of the 
Point of Arches Group); (5) Pliocene (Hoko 
formation on the Strait, Raft and Quinault forma- 
tions toward Point Granville, and Quillayute for- 
mation in the interior to the northeast of La Push 
on the Pacific), and (6) Pleistocene (covering all 
the region but the upper stretches of the eastern 
tributaries of the Quillayute River). In all be- 
tween 20,000 and 30,000 feet of rocks are exposed. 

The rocks of (4) contain many fossils very 
similar to the Tertiary near Astoria, Ore. They 
are also coal-bearing, the Clallam Bay Mine pro- 
ducing 200 tons or more per month. Coal is also 
exposed in the Quillayute-Bogachiel country and 
on the Pacific coast near Cape Johnson, and also 
near the Point of Arches. Oil springs oceur at 
Itoh Head, on the Pacific side of the peninsula. 


The Geologie A. G. 

LEONARD. 

The geologic formations represented on the map 
are the Benton, Niobrara, Pierre, Fox Hills, 
Lance (Ceratops beds)?, Fort Union and White 
River. The Benton and Niobrara occur in the 
northeastern corner of the state, in the Pembina 
Mountains. The black to bluish gray Pierre shale 


Map of North Daketa: 
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covers most of the eastern half outside the Red 
River Valley, and also outcrops in the Missouri 
River Valley for twenty miles above the South 
Dakota line, and in a small area in northwestern 
Bowman County. The Fox Hills sandstone occurs 
in the latter locality and on the Missouri River as 
far north as old Fort Rice. The Lance beds cover 
a large area in south-central North Dakota, and a 
smaller area in the southwestern corner of the 
state. The Fort Union oceupies much of the 
western half of the state, and in it most of the 
lignite beds are formed. The White River beds 
form several small areas in Billings County. 

The character of the various formations is dis- 
cussed. 


A New Use of Lignite: E. J. Bascock. 
Read by title only. 


Coals and Clays of North Dakota: E. J. BasBcock. 
Read by title only. 


Geologic Features of Nebraska: E. H. Barsovur. 
Read by title only. 


Lake Superior as a Former Igneous Center: 
ROBERT BELL. 
Read by title only. 


The General Structure of the Florence Iron Dis- 
trict: W. O. HorcHKIss. 

The Florence Iron District is the extension into 
Wisconsin of the Menominee district of Michigan. 
The Quinnesee schists south of both districts have 
been considered to be the basement on which the 
iron-bearing series was deposited and therefore 
the possibility of developing new iron districts to 
the south deemed very slight. Work of the past 
neld season has shown that these schists overlie 
the iron-bearing series. The general structure of 
the Florence district is monoclinal from a broad 
point of view, with local folding in the slate series 
in which the iron formations are interbedded. 

The iron-bearing series has a southward dip and 
disappears under the schists. This makes it more 
probable that the series may reappear beneath the 
glacial drift to the southward and makes careful 
work in the drift covered pre-cambrian area to 
the south of great economic importance. 


the Geothermal Gradient: 

WINCHELL. 

It is generally agreed that the earth is a cooling 
body. Calculations of the thermal gradient within 
the earth, based on the laws of a cooling body, 
have shown that the gradient thus derived does 
not deviate from a straight line to any important 
amount within a depth of fifteen or twenty miles. 
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Therefore, it has been assumed that temperatures 
approximating fusion conditions would be found 
at about twenty miles depth, but such computa- 
tions ignore the effects of radioactivity on the 
geothermal gradient. Therefore the subject needs 
reexamination in light of new data. 

A study of the subject leads to the conclusion 
that radioactivity supplies not less than one sixth 
nor more than one half of the annual heat loss of 
the earth. It appears, further, that this source 
of supply of heat must be largely concentrated 
near the surface of the earth. Therefore, the 
actual temperature gradient within the earth can 
not be approximately a straight line, as derived 
from the laws of cooling, but must curve con- 
stantly and at a rate which depends upon the 
amount of heat produced within the earth by 
radioactivity at various depths. After making 
due allowance for the effects of radioactivity and 
cooling upon the geothermal gradient it appears 
that temperatures approximating fusion condi- 
tions are to be expected at a depth of about thirty 
miles instead of twenty miles. Further, it appears 
that if radioactivity supplies much more than 
about one quarter of the annual heat-loss of the 
earth the nebular hypothesis as ordinarily under- 
stood must be incorrect. 

Finally (as pointed out by Becker), by making 
proper allowance for the effect of radioactivity, 
Kelvin’s estimate of the age of the earth is 
brought into harmony with the best estimates 
derived from other sources, instead of standing as 
heretofore, as a perpetual challenge to the accu- 
racy of other estimates. 


Terrestrial Deposits of Owen’s Valley, California: 

ARTHUR C. TROWBRIDGE. 

Alluvial deposits occur as fans and piedmont 
alluvial plains on either side of Owen’s Valley, 
Cal. On the Sierra side the deposits are fluvio- 
glacial. At the foot of the Inyo Mountains there 
are deposits of two ages. The materials range 
in size up to bowlders thirty feet in diameter. 
They are sorted roughly into lenses and pockets. 
The fans are now being dissected. The cause of 
deposition is decrease in velocity and volume of 
Streams from the mountains, 

Huge bowlders are transported in the following 
manner: The stream moves fine material from in 
front of the bowlder and piles other material 
behind it. As the bowlder is undermined it falls 
over into the depression. This process is repeated 
time and again, resulting in periodic motion for 
the bowlder. 
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Dissection has followed great fluvio-glacial de- 
posits on the surface of the fans, these deposits 
bearing relations to present conditions similar to 
those between a valley train and normal stream 
erosion. 

Criteria are presented for the distinction of 
such deposits from still water deposits. 


Note on a Method in Teaching Optical Mineral- 
ogy: F. W. McNair. (To be published in Am. 
Jour. Science.) 

In the effort to condense optical mineralogy, the 
form of the wave shell and deductions therefrom 
have been rested as directly as possible upon the 
so-called reciprocal ellipsoid of McCullough. If 
one may judge by the text-books, the ellipsoid, 
whether that of Fresnel or this of McCullough, is 
used in the non-mathematical presentations of the 
subject to obtain the wave shell or its three prin- 
cipal sections, and is then immediately abandoned. 
The device, which occurred to me some years since 
and which I have found useful in obtaining re- 
sults with my students, is to carry the use of the 
ellipsoid into a considerable number of the appli- 
cations of the theory to the properties of crystals. 
Perhaps the most conspicuous example of its use- 
fulness lies in its application to the distinction 
between positive and negative crystals in con- 
vergent polarized light. Details can not be ab- 
stracted. 

Its justification rests in the readiness with 
which a student who once comprehends the mean- 
ing of the ellipsoid becomes independent in his 
application of the test of the quartz wedge, apply- 
ing the wedge in either position and reasoning out 
his results with an assurance of correctness. 


Indications of a Huronian Continental Angle: TH. 

B. AYERS. 

A belt of Huronian beds will probably be found 
parallel to the Rocky Mountains through the 
Dakotas, Alberta and northwestward, forming a 
continental angle with the Minnesota belt prob- 
ably in the vicinity of the Black Hills. A few 
outerops of quartzite and slates and some topo- 
graphie and drift data supply the foundation for 
the conjecture. 

Uhe Dam Lake Quartzite: H. B. AYERS. 

The quartzite of Dam Lake (Aitkin County, 
Minn.) has been explored by drilling through both 
contacts with adjoining rock and the results prove 
it to be the equivalent of the Pokegama quartzite, 
and here overlying the Keewatin formation. 
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Evidences of Pleistocene Crustal Movements in 
the Mississippi Valley: J. &. Topp. Read by 
abstract. 

Recent studies show that the glacial deposits of 
Kansas indicate: (1) A marked easterly trend. 
This appears from the direction of strie#, charac- 
ter of bowlders, ete. The ice came from the Min- 
nesota valley, not from the Dakota. (2) The 
edge of the ice reached, in Pottawattamie County, 
Kansas, an altitude of 1,500 feet A. T. Taking a 
common point in northern Kossuth County, Iowa, 
and assuming a uniform average slope, it is shown 
that with the surface at present altitudes, if the 
ice reached Blaine, Kan., in the Kansan epoch, it 
should have reached scores of miles farther east 
in northeastern Iowa, and seventy or eighty miles 
further southeast in central Illinois, than any 
trace has yet been found. From this it is argued 
that the surface at that time was higher in the 
latter localities and lower in Kansas. 

Corroborating facts are found: (1) in the 
trough of the Mississippi being 100 to 200 feet 
deeper than is now necessary to fit the present 
levels of drainage, while (2) in Kansas the levels 
of pre-glacial drainage and Kansan drainage 
were 80 to 100 feet higher than at present. (3) 
The stronger easterly trend in eastern Iowa of the 
ice of the Iowan epoch, as compared with that of 
the Kansan agrees with the conclusion that the 
change of levels took place between the two 
epochs, presumably in response to the presence 
and weight of the ice. 


Fault Scarps of the Basin Ranges: CuHas. R. 

KEYES. Read by abstract. 

In the instance of the Basin-Range type of 
mountain structure normal faulting on a pro- 
digious scale was long regarded as the principal 
factor. Its mountain-block was considered as up- 
raised. The face of the hard mountain rock rising 
abruptly out of the less resistant valley deposits 
was believed to represent a true fault-scarp. This 
hypothesis is not exclusive; nor is it very satis. 
factory. 

A main objection to the theory is the fact that 
the evidences of recent displacement are seldom 
ever disclosed at or even near the so-called fault- 
scarps. Whenever the line of major faulting is 
discovered it is miles away from the mountain 
foot—out on the intermont plain. 

On the theory of general denudation of arid 
regions chiefly through means of eolic rather than 
aqueous agencies the belt of maximum deflation 
is at the foot of the desert ranges—where the 
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mountain meets the plain. Within the limits of 
this narrow belt the topographic result is a tend- 
ency towards a steep, plain-like slope. This pied- 
mont belt chances also to be the horizon where 
torrential water action is most pronounced, cut- 
ting deep canyons in the mountain and spreading 
out detrital fans on the plains. In the struggle 
between water and wind for corrosive supremacy 
the results in the mountain area are a succession 
oi sharp ridges trending at right angles to the 
range-axis, sharply truncated at their lower end 
by deflative action. The faceted mountain foot 
thus produced resembles closely the ideal effects 
of a fault-bounded upraised mountain-block the 
dissection of which is well advanced. 


Modified Drift in Minnesota: WARREN UPHAM. 

In respect to their origin and mode of deposi- 
tion the drift formations of the Ice Age comprise 
two classes: (1) glacial drift, in the various 
phases of the till and morainie deposits, produced 
directly by the agency of ice-sheets, without modi- 
fication by water; (2) modified drift, derived 
from erosion and transportation by land ice, but 
also to some extent transported and deposited by 
water, being thus waterworn, assorted and more 
or less stratified. 

This second class of the drift deposits, described 
in its development in Minnesota, includes the val- 
ley drift gravel, sand and clay, and also frequent 
tracts of sand and gravel plains outside the pres- 
ent courses of drainage, but occupying areas where 
considerable streams of water, well laden with 
sediments, were discharged from the melting and 
retreating ice fields. Relatively small parts of the 
modified drift are amassed here as kames and 
eskers, which are respectively knolls and long 
ridges of gravel and sand formed by the brooks 
and rivers of the glacial melting, the heaped and 
ridged form of these deposits being due to accu- 
mulation at the mouths and in the ice-walled chan- 
nels of the streams. 

The ratio or proportion of the modified drift 
and glacial drift in Minnesota is estimated as one 
to three or four. This somewhat large proportion 
modified and deposited by water, is regarded by 
the author as an evidence that much of the drift 
was contained in the lower part of the ice sheet, 
and that it was finally exposed on the surface of 
the waning ice fields to the action of streams 
formed by the melting and by attendant rains. 
Fluctuations of the Keewatin and Labradorean 

Ice Currents in the Vicinity of Minneapolis and 

St. Paul: WARREN UPHAM. 

The currents of glaciation in western and south- 
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western Minnesota moved to the south and south- 
east, bringing gray till, with plentiful limestone 
bowlders, cobbles and finer drift. This area was a 
part of the Keewatin division of the continental 
ice-sheet, with outflow southward from Manitoba, 
Saskatchewan and Keewatin. In northeastern 
Minnesota the glacial currents belonging to the 
outer part of the broad Labradorean ice-field, 
moved to the southwest and south, bringing red- 
dish till, colored by the red sandstones and shales 
of Lake Superior. The red drift is destitute of 
limestone bowlders and detritus, because that part 
of this state and the adjoining region northeast- 
ward have no limestone formations. The Kee- 
watin and Labradorean currents were confluent, or 
they met and opposed each other on a belt that 
extends from St. Paul and Minneapolis northward 
and northwestward through Minnesota to the 
vicinity of Winnipeg. 

Gray drift forming the surface and overlying 
the red drift on a large tract from Lake Minne- 
tonka east and northeast to Rush City, Minn., and 
to the contiguous border of Wisconsin, shows that 
after the edge of the Labradorean ice-field had 
occupied that area its drift was covered by an 
advance of the edge of the Keewatin ice-field. 

Numerous sections in St. Paul, observed in the 
distance of about three miles from the new capitol 
to Lake Como, show that stratified drift gravel 
and sand, mostly from the northwest, with abun- 
dant limestone, are covered by a thin surface 
deposit of till from the northeast, having no lime- 
stone. The latest fluctuation of the waning ice- 
sheet there is thus known to have been a read- 
vance of the Labradorean margin, spreading a 
thin mantle of its englacial till. 


The Glacial Lake of the Fox River Valley and 

Green Bay and its Outlet: S. WEIDMAN. 

An introductory statement was made of the 
succession of glacial lakes in the basins of the 
Great Lakes, and the generally accepted theory of 
their origin by ice dams on the retreat of the 
latest (Wisconsin) ice sheet. Professor Upham 
pointed out the probable existence of such a lake 
in the Fox Valley, suggesting the name Lake Jean 
Niccollett, but not describing the shore lines or 
outlet. Recently “discovered shore lines in the 


valley and about Green Bay occur at about 20, 
40, 70, 95, 150, 220 and 250 feet above the present 
level of Green Bay. The higher shore lines are at 
800 and 830 feet above sea-level, developed on the 
outlet to the Mississippi River by way of the Wis- 
consin, the outlet being below the mouth of the 
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Baraboo River, south of Portage. The lower 
shorelines marked stages in the lake with outlets 
probably first through Lake Chicago and later 
through to the Atlantic. The shore lines appear 
to be horizontal throughout. 

The outlet for altitudes of 800 and 830 feet 
developed across what seems to have been the 
divide between the Fox and lower Wisconsin River 
systems, this divide being between the mouth of 
Baraboo River and Merrimac. The Wisconsin 
River above Portage was formerly a part of the 
Fox River system, and through the development 
of the lake outlet was captured by the lower Wis- 
consin, a tributary of the Mississippi. During 
flood the Wisconsin now overflows to the Fox 
across the low flats in the vicinity of the canal 
and old Indian portage at Portage, the overflow 
following approximately the former course. 


Characteristics of the Glacial Drift Sheets in 

Minnesota: FREDERICK W, SARDESON. 

A brief historical review of recognized drift 
sheets in Minnesota, the Old Drift, the Young 
Drift and recognizable divisions of these, were 
given, followed by a description of their general 
characters. Local variations in the character of 
the several sheets were considered with discussion 
of means employed to identify them under various 
conditions. The progress of new investigations by 
Leverett and others in Minnesota was also repre- 
sented. 

The Pleistocene of a Portion of the Missouri 

Valley: B. SHIMEK. 

A discussion of the distribution and extent of 
the Nebraskan drift, the Aftonian interglacial 
silt, sand and gravel, and the Loveland joint clay, 
as revealed by recent field studies. Evidence that 
the drift of the extreme northwestern part of 
Iowa, and adjacent territory is Kansan, and that 
the Wisconsin is absent from that section. The 
wide distribution of at least two loesses is noted. 


The Holian Origin of the Loess: B, SHIMER. 
The evidence furnished by distribution, com- 
position and fossils is briefly reviewed. Elimina- 
tion of fossils formerly improperly included in the 
loess series. Additional evidence furnished by 
observations on the drifting of sands, dust and 
snow, on plant distribution and distribution of 
the loess along streams. A brief summary of 
objections to all other theories of origin of loess. 
Chains of Lakes in Martin County, Minn., as 
Evidence of Extensive Recession and Readvance 
of the Ice-sheet: WARREN UPHAM. Read by 
abstract only. 
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Three series of lakes extend across Martin 
County, one of the central counties of the most 
southern tier in Minnesota. Till forms the mod- 
erately undulating and almost level country in- 
closing these lakes, which are usually joined by a 
stream. In several places, however, a watershed 
passes across a lake chain, and such higher divides 
between closely adjoining lakes of the chain like- 
wise consist of till, retaining their contour as 
molded by the ice-sheet, without effects of water 
in deposition or in erosion. These very remarkable 
chains of lakes seem explainable only by regard- 
ing them as proofs of a fully developed inter- 
glacial system of drainage running there from 
north to south, which became afterwards ice- 
enveloped in the Iowan and Wisconsin stages of 
the glacial period. 

Near Rush City in Chisago County, about fifty 
miles north of St. Paul, and at Barnesville, Clay 
County, in the southern part of the Red River 
Valley, fossiliferous beds and associated modified 
drift were overspread by till of a later glacial 
readvance. Probably this renewal of glaciation 
covered nearly all the south half of Minnesota, 
extending over Martin County with partial filling 
of its interglacial river courses, and continuing to 
the most southern limits of the Wisconsin drift 
sheet west of the Mississippi River, near Des 
Moines, Iowa, distant from Barnesville about 400 
miles to the south-southeast. 


The Glacier National Park: M. J. Erop. 

About 125 colored lantern slides, mostly from 
the author’s negatives, showing the condition, 
surroundings and effects of the several glaciers of 
the park. 


Observations on Changes of Level on the Atlantic 
Coast Line from Cape Cod to Cape Race (New- 
foundland): G. C. Curtis. Read by abstract 
only. 

A series of observations have been completed on 
the coast and outlying islands tetween Cape Cod 
and Cape Race. The general character is that of 
old mountains partly submerged and subsequently 
elevated. Local differential movements appear to 
be a characteristic throughout the area. Sections 
of coast plain alternate with fiorded indents. 
Since glaciation there has been a very general ele- 
vation of between twenty and forty feet, some- 
times more and sometimes practically none. In 
general the Nova Scotia coast appears to have 
remained longer at the present level than that of 
Maine. The character of local coast features has 
been modified by glacial drift. 
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The Contribution which the Naturalistic Model is 
bringing to Earth Science: G. C. Curtis. Read 
by abstract only. 

Up to the last decade, representation of the 
earth’s surface has been generally held an em- 
pirical subject. Modern science has permitted its 
development along natural principles. To-day it 
may be considered an exact art based on the laws 
of nature. We are just beginning this work, 
which has probably the power to bring a more 
general interest and better appreciation for the 
land on which we live than has before been pos- 
sible. The distinction between the diagrammatic 
relief map and the true model is now being gen- 
erally used; under the auspices of Alexander 
Agassiz, a naturalistic model of the topographic 
type has been made of the coral island Bora Bora, 
and installed in the Museum of Comparative Zool- 
ogy (Harvard). The naturalistic model is the 
most perfect representation that can be made of 
the earth’s surface, giving a truer conception of 
the forms of geography than can possibly be ob- 
tained otherwise. The results based on following 
natural principles are so far superior to those of 
the mechanical methods and the work has so dif- 
ferent an appearance that it seems like a different 
subject. 


Geographic Influences in the History of Michigan: 

G. J. MILLER. Read by title only. 

Original Geographic Work: Rost. BELL. Read by 
title only. 
Reciprocal Intercision by Parallel Streams: G. H. 

CHADWICK. Read by abstract. 

Two parallel streamg cut through the beaches of 
former Lake Iroquois, in the town of Lorraine, 
Jefferson County, N. Y. When close to the lake, 
these streams meandered somewhat, and one cap- 
tured a tributary of the other. Since the lowering 
of the lake level, both streams have eut gorges in 
the soft shale. In much more recent times, the 
tributary mentioned has, in one of its meanders, 
up stream from the first point mentioned, cut 
through the wall of the larger canyon and given 
itself up; it can hardly be called a capture by the 
larger stream. 


Artesian Water of South Ddkota: Euuwoop ©. 
PERISHO, Read by title only. 


The Material Conditions of a Municipal Water 
Supply: C. W. Hatt. 
A study has been made of the water from all 
the local geological formations and from the 
various surface sources. Several points are worthy 
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of special notice: (1) A general tendency toward 
an increase in hardness with depth, or with age of 
the rocks from which the water is drawn. (2) A 
tendency for the hardness of the water to decrease, 
if drawn extensively and continuously from a cer- 
tain sandstone for several years. (3) The clear 
evidence furnished by the chlorine determinations, 
of pollution of surface waters and shallow wells 
in the cities. In south Minneapolis—the older, 
more densely settled part of town—shallow well 
waters contain 44 parts per million of chlorine, 
while in other, less settled parts, 4 parts per mil- 
lion is the maximum. A few analyses follow: 


Total solids........... 202.1 247 3 303 9 288.5 386.9 220.0 327.6 236.0 
16.6 182, 11.6 12.3 16.8 5.0 13.1 6.7 
Iron oxide, ete...... 1.8) 1.9, 18, 57) 6) 3.1) 22 
403 52.2, 601, 63.1 95.1) 57.5 75.3, 51.5 
Magnesium............ 127 168 25.1 26.1 24.6 22.0 29.1 20.1 
Sodium and potas- | | | 

48 13.1) 7.1] 94 11.8 68 6.5 10.2 
Carbonate radicle..|trace| 4.2) 26 
Bicarbonate radicle| 201.3 207.8 298.2 338.6 414.5 278.0 377.5 252.0 
Sulphate radicle.... a5) 196) 14 8419.8) 40 15.5 2.7 
Chlorine ............... 86 531 69 46 53 


It is noteworthy that samples number 6 and 8 
from St. Paul have lower mineral content than 
samples number 5 and 7 from Minneapolis, though 
from the same formations. The amount of water 
taken from these formations in St. Paul is much 
greater than in Minneapolis. 

1. Lake and river waters. 

. Waters from weils in glacial drift. 

Saint Peter sandstone waters. 

- New Richmond sandstone waters. 

Jordan sandstone waters of Minneapolis. 

. Jordan sandstone waters of St. Paul. 

. Dresbach sandstone waters of Minneapolis. 

. Dresbach sandstone waters of St. Paul. 
FRANK F. Grout, 

Acting Secretary 
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SOCIETIES AND ACADEMIES 
THE AMERICAN MATHEMATICAL SOCIETY 


THE one-hundred and fifty-second meeting of 
the society was held at Columbia University on 
Saturday, February 25. Thirty-eight members 
attended the two sessions. President Henry B. 
Kine occupied the chair. The council announced 
the election of the following persons to member- 
ship in the society: Dr. Elizabeth R. Bennett, 
University of Nebraska; Mr. Daniel Buchanan, 
University of Chicago; Dr. H. B. Curtis, Columbia 
University; Mr. L. L. Dines, University of Chi- 
cago; Professor C. R. MacInnes, Princeton Uni- 
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versity; Professor Eva S. Magiott, Ohio Northern 
University; Mr. R. E. Root, University of Chi- 
cago; Professor Sarah E. Smith, Mount Holyoke 
College. Six applications for membership were 
received. 

The following papers were read at this meeting: 

E. J. Miles: ‘‘Some properties of space curves 
minimizing a definite integral with discontinuous 
integrand, ’’ 

N. J. Lennes: ‘‘A necessary and sufficient con- 
dition for the uniform convergence of a certain 
class of infinite series.’’ 

N. J. Lennes: ‘‘Duality in projective geom- 
etry.’’ 

G. A. Miller: ‘‘The number of the abelian 
subgroups in the possible groups of order 2™,’’ 

C. N. Moore: ‘‘On the uniform convergence of 
the developments in Bessel functions.’’ 

G. D. hirkhoff: ‘‘A direct method for the 
summation of developments in Lamé’s functions 
and of allied developments. ’’ 

Edward Kasner: ‘‘Equitangentials in space.’’ 

Edward Kasner: ‘‘Conformal and equilong in- 
variants of horn angles.’’ 

J. A. Eiesland: ‘‘On a contact transformation 
in physies.’’ 

D. C. Gillespie: ‘‘ Definite integrals containing 
a parameter. ’’ 

Joseph Bowden: ‘‘The Russian peasant method 
of multiplication.’’ 

N. J. Lennes: ‘‘A direct proof of the theorem 
that the number of terms in the expansion of an 
infinite determinant is of the same potency as 
the continuum.’’ 

Harris Hancock: ‘‘On algebraic equations that 
are connected with the cyclotomic equations and 
the realms of rationality which they determine.’’ 

W. B. Fite: ‘‘Irreducible homogeneous linear 
groups of order pm and of degree p or -.*" 

The next meeting of the society will be held 
at the University of Chicago on Friday and Sat- 
urday, April 28-29. On this occasion Professor 
Maxime Bocher will deliver his presidential 
dress, the subject of which will be ‘‘Charles 
Sturm’s Published and Unpublished Work on 
Differential and Algebraic Equations.’’ Except 
for the summer meetings, this will be the first 
convention of the whole society since 1896. A 
large attendance is expected from both east and 
west. 

The San Francisco Section of the society will 
meet at Stanford University on Saturday, April 8. 


F. N. Coue, 
Secretary 
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THE AMERICAN PHILOSOPHICAL SOCIETY 
The Investigation of Explosives at the Pittsburgh 

Testing Station: Professor CHARLES E. MUN- 

ROE, Washington, D. C. 

The many and increasing number of accidents 
giving rise to serious casualties that have at- 
tended the mining of coal has in recent years led 
thoughtful men to inquire into the causes of such 
accidents with a view to their prevention. Among 
other causes, it was found that the improper use 
of explosives, or the use of improper explosives 
had often operated to produce these accidents, 
and it appeared evident that here was a cause 
that ought, by study of materials and methods, 
to be remedied. This study was begun some years 
ago, but it was much advanced when, following a 
series of disasters in the fall of 1907, by which 
623 men were killed, Congress appropriated money 
for the investigation. A testing station was 
opened at Pittsburgh in the following year, where 
the explosives could be exploded, under known 
conditions, in the presence of sensitive fire-damp 
and of coal-dust laden air. A standard was fixed 
upon which the explosive must satisfy. An ex- 
plosive which passes the test is styled a ‘‘per- 
missible’’ explosive and its name is published. 
The list about to be published by the Bureau of 
Mines will contain the names of 69 permissible 
explosives made by sixteen different American 
manufacturers. These explosives are sometimes 
styled ‘‘short flame’’ or ‘‘safety’’ explosives, 
but the term ‘‘safety’’ is improper. According 
to a canvass by the Bureau ot Mines, 8,942,857 
pounds of short-flame explosives were made in 
1909. Professor Munroe, with the aid of lantern 
slides, described the apparatus employed and its 
method of use. 


THE BOTANICAL SOCIETY OF WASHINGTON 


THE 70th regular meeting of the society was 
held at the Cosmos Club, Tuesday, February 7, 
1911, at 8 o’clock P.M. In the absence of both 
president and vice-president Dr. W. H. Evans 
was chosen chairman pro tem. Thirty-one mem- 
bers were present. Dr. C. O. Appleman, E. G. 
Boerner, G. N. Lamb, W. J. Morse, C. A. Reed, 
Wm. Shear, C. B. Smith, A. V. Steubenrauch and 
Dr. W. Van Fleet were admitted to membership. 

The following papers were read: 


The Effect of Temperature on the Respiration 
of Fruits: H. C. Gore. 
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The rates of respiration were given of many 
fruits at different temperatures. It was found 
that the forty different fruits studied obeyed 
approximately the same law in regard to the 
effect of temperature. The rate of respiration 
increased two to three times for each 10° C. rise, 
following van’t Hoff’s rule for increase in rate 
of chemical reactions with temperature. ‘The res- 
piratory activity of the different fruits varied 
greatly and no correlation appeared between it 
and composition or size. In general, fruits which 
grow and mature rapidly and soon become over- 
ripe, respired rapidly; while fruits having a long 
growing season and maturing slowly were much 
less active. 

Collecting Grasses in Mexico: A. 8. Hircucocx. 

Mr. Hitcheock described his recent trip to 
Mexico for the purpose of collecting and studying 
the grasses of that region. He gave considerable 
attention in his paper, to the physiographic and 
climatie conditions and the relation of these con- 
ditions to the flora. Tables and maps were sub- 
mitted showing the topography of the country, 
and the monthly rainfall and temperature of 
several representative stations. The speaker de- 
scribed the floral regions, the distribution of the 
grasses as affected by rainfall and altitude, and 
reviewea briefly the agricultural and range con- 
ditions, including the forage crops. The paper 
was illustrated with about fifty lantern slides 
from photographs taken by himself and his son, 
Frank H. Hiteheock, who accompanied him as 
assistant. 

The forty localities visited by Mr. Hitchcock 
included many type localities, which led to the 
rediscovery of certain little-known or doubtful 
species of grasses described by earlier writers, 
among which species may be mentioned Bouteloua 
repens HBK., Panicum decolorans HBK., P. 
buchingerit Fourn., P. cordovense Fourn. and P. 
ichnanthoides Fourn. It is highly probable that 
Mr. Hitchcock collected specimens from the same 
group of plants from which the types of the last 
two species were obtained. On the other hand, 
species previously supposed to be restricted in 
range were found to be widely distributed. Pant- 
cum arizonicum Scribn. & Merr., known in Mexico 
only from tne northwestern states, was collected 
as far south as the state of Oaxaca. These facts 
emphasize the point that, when possible, the spe 
cialist should make his own collections. 


The Rediscovery of the Xochinacactli of the 
Agtecs, with Notes on Mexican Anonacee: W. 
E. SAFFORD. 
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Before the conquest of Mexico the Aztecs usea 
certain spices and aromatic plants in confection- 
ing their celebrated chocolate. The mostly highly 
prized by the ancient Mexicans was the flower 
called teonacactli, or xochinacaztli (‘‘sacred-ear’’ 
or ‘‘ear-flower’’). Up to the present day the 
identity of this plant has remained a mystery. 
‘he writer has finally succeeded in tracing it to 
Cymbopetalum penduliflorum, belonging to the 


Anonacee. 
Cymbopetalum pendulifiorum (Dunal) Baillon 


was called xochinacaetli (ear-flower) on account 
of the resemblance of its three inner petals to 
the human ear. It occurs in the mountains of 
Guatemala and southern Mexico. 

Sapranthus fetidus (Rose) Safford the fetid 
earrion-flower, is very closely allied to the palanco 
(Sapranthus nicaraguensis) of Central America. 
Another species, with flowers having an equally 
disgusting odor, but with broader petals and an 
orbieular bract on the peduncle, proves to be 
identical with the plant described by Dunal as 
Unona violaceus, and must therefore take the 
name Sapranthus violaceus (Dunal) Safford. 
Specimens of it were collected by Dr. J. N. Rose 
at Rosario, Sinaloa, in 1897 (No. 1842). 

Among the well-known anonas are the sugar- 
apple, Anona squamosa, usually called anona 
blanea in Mexico; A. reticulata, the bullock’s- 
heart, or anona colorado; A. cherimolia, the 
Peruvian chirimoya, introduced at a very early 
date into Mexico; and the pleasantly acidulous- 
fruited sour-sop, A. muricata, usually known as 
Guandbana in tropical America. 

Anona purpurea DC., called soncollo, or sin- 
cuya, is a species often confused with A. muri- 
cata, which it resembles in having large flowers 
with leathery petals and fruit covered with pro- 
jecting points; but its flowers are sessile and its 
fruit is not edible, while its leaves differ from 
those of A. muricata in being much broader and 
larger. 

Anona longiflora, usually called chirimoya, is 
very closely allied to A. cherimolia. Its flowers, 
however, are much larger and its leaves, covered 
with velvety pubescence beneath, are broader and 
more obtuse. It was first described by Sereno 
Watson from specimens collected by Dr. Edward 
Yalmer near Guadalajara in 1886. 

Anona diversifolia n. sp. called izlama, or illa- 
matzapotl, has flowers and fruit resembling those 
of A. squamosa, with the carpels not so closely 
united as in A. cherimolia, and A. reticulata. It 
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is distinguished from all other Mexican anonas 
by a large persistent orbicular, clasping bract at 
the base of the peduncle. The type was collected 
by Dr. Edward Palmer at Colima, Mexico, in 
1897 (No. 60). 
W. W. STocKBERGER, 
Corresponding Secretary 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON 

THE 689th meeting was held on February 11, 
1911, President Day in the chair. Two papers 
were read: 


Lhermodynamics of Concentration Cells: Dr. 
Henry S. CaruHart, of the University of Mich- 
igan. 

The paper was in illustration of the general 
equation expressing the laws of thermodynamics, 
of which the Helmholtz equation for the E.m.t. 
of a voltaic cell is an example, viz: 


A=H+1(dA/dT), 


in which H is the change in the internal energy 
of the system and A the maximum work or free 
energy for a reversible process conducted iso- 
thermally. 

A number of possible cases were outlined and 
two of them were emphasized for illustration and 
experimental verification. 

1. When is constant. Then A—H aT. 
The relation is then linear and dA/dT is constant. 

2. If with Nernst (‘‘Thermodynamics and 
Chemistry,’’ Sitzwngsberichte der Kon. Preuss. 
Akad. der Wiss., 1909, 1, 247) it is assumed that 
H may be expressed in terms of the integral 
powers of T, then 


H=H,+ aT + bf? + + 


By integrating the general equation and substi- 
tuting this value of H, it is proved that the con- 
stant a is zero and the two equations for A and 
H are 
A=A,+ — bT? — — 
H=H,+ 61? + + 


Nernst assumes that dA/di7’—dH/dT=0 in 
the limit when 7=—0. This condition would ex- 
clude the term a’7 and would exclude therefore 
the case where H is either zero or constant. 

An investigation of the concentration cell 
Zn amal. dilute/ZnSO, solution/Zn amal. concen. 
gave the following data, which are best repre- 
sented by the linear equation 


E =— 0.001455 + 0.00003084 T: 


| 
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ia = cent. ples of nickel. Other samples, however, require 

Temp. Obs’d E.M.F. Comp’d E.M.F. erence : * 
15.4 7444 7439 — 0.07 Log. K=a-+ bt — ct*, 
19.8 7574 7575 + 0.01 Diagrams and equations of bridges with the re- 
24.6 7720 7723 + 0.04 sistance placed in series with either the thermom- 
29.4 7870 7871 + 0.01 eter in the one case, or the balancing coil in the 
32.8 7983 7976 — 0.09 other, were explained. 
36.6 8086 8094 + 0.10 In all cases the bridge equations reduce to the 
42.0 8262 8259 — 0.04 general form: H=(A+Mt/N+t); in which 
47.0 8417 8414 — 0.04 A, M and N are constants fixing the numerical 


The greatest difference between the observed 
values and those computed by the above equation 
is 0.008 millivolt. 

The ZnSO, solution was then replaced by 
ZnCl, solution and the measurements were re- 
peated. The results are best represented by the 
same equation within the limits of temperature 
10°.1 and 49°.3 within which the observations 
were made. Moreover, there is no break at the 
transition point of ZnSO, at 39°.0. 

This relation is strictly linear and is directly 
and conclusively opposed to Nernst’s assumption 
that the constant a and a’ are both necessarily 
zero. 

Upon the Construction of the Wheatstone Bridge 
for Resistance Thermometers: Professor C. F. 
MARVIN, of the U. S. Weather Bureau. 

The speaker mentioned the well-known fact that 
the resistance of metals such as platinum, nickel, 
ete., commonly employed in the construction of 
resistance thermometers, does not change with 
temperature according to a strictly linear law of 
relation, therefore, the scales of temperature ob- 
tained directly from resistance thermometers are 
not the same as the standard scale of temperature 
by the gas thermometer. The object of the paper 
was to call attention to certain interesting mathe- 
matical relations between the bridge equations 
and those for platinum and nickel resistances, 
which, if availed of, enable the manufacturer to 
give the arms of the bridge such resistances that 
the indicated temperatures on the bridge scale 
correspond to the true temperature of the ther- 
mometer on the gas scale within a few hundredths 
of a degree over ordinary meteorological ranges 
of temperature, say from — 40° to + 60° Centi- 
grade. This result is obtained, moreover, when 
the subdivisions of the bridge scale are exactly 
equal throughout, and when the intervals of re- 
sistance on the bridge wire, or equivalent device, 
are made as exactly equal to each other as pos- 
sible. Numerical data shown for nickel indicated 
that the logarithmic equation: -+ bt fitted 
the temperature resistance changes of some sam- 


value of the resistances in the arms of the bridge. 
The plus (+) sign applies when the shunted 
rheostat is in series with the balancing coil, and 
the equation then represents a curve, mathemat- 
ically similar to a parabola, or a curve convex 
upward. The equation with the minus (—) sign 
is required for the ordinary slide-wire connections, 
and with the shunted rheostat in series with the 
thermometer. In these cases the curve conforms 
very closely to the logarithmic or other curve 
concave upward. 

By computing the constants of the bridge equa- 
tion from three points taken from the correspond- 
ing temperature resistance curve for the platinum 
or other thermometer that may be used, and then 
adjusting the resistances in the bridge accord- 
ingly, the indicated temperatures on the bridge 
are either identical with the gas-scale tempera- 
tures, or differ therefrom by only a few hun- 
dredths of a degree at the extremities of the 
range of eighty to one hundred degrees. 

Numerical examples were worked out and the 
resistances computed for the arms of the bridge 
to fit a platinum and a nickel thermometer. It 
was mentioned in the discussion that all of the 
equations apply equally to the case in which the 
differential galvanometer is employed instead of 
the bridge to determine the resistance of the 
thermometer. 

It is expected that this paper in full will be 
published in the Journal of the Franklin Institute. 

(The abstracts of the two foregoing papers are 
by their authors.) 

Professor Cleveland Abbe, of the U. 8. Weather 
Bureau, spoke informally concerning the altitude 
of the aurora, describing briefly Professor Stoer- 
mer’s recent successful method of measuring the 
altitude of an aurora, which consists essentially in 
simultaneously photographing the aurora from 
two points of known distance apart, some known 
star being also simultaneously photographed on 
the plates from which measurements can be made. 

R. L. Faris, 
Secretary 


